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Abstract
This mixed methods study investigates how the design of the curricular system of one
Colorado school district contributes the racial test score and racial college preparedness
gaps in mathematics. The researcher examined this issue through a mixed methods
design using Critical Race Theory (CRT) as the overarching theoretical framework
supported by Yosso’s (2002) Critical Race Curriculum. For the quantitative portion of
the study the researcher utilized the theory of opportunity to learn (OTL) to test the
impact of differential access to advanced mathematics content on test score outcomes on
the Colorado Student Assessment Program (CSAP) and the Colorado ACT (COACT). In
the qualitative portion of this study the researcher examined the design of the curricular
system by investigating the curricular structures, processes and discourses that led to the
outcomes. The findings of this study revealed that the design of the curricular system
leads to differential curricular access for Black and Latino students thus explaining the
construction of the racial test score gap in mathematics. Implications are discussed.
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Chapter One
Statement of the Problem
It is my contention that questions such as, “But can they do math?” are
profoundly multicultural questions because they strike at the very heart of access
to learning, and this is where educational inequities are most visible (Nieto, 1999,
p. xvii)

The state of Colorado is reaching a point of crisis related to the impact of the
dismal levels of mathematics preparedness for high school students wishing to enter
Colorado’s higher education institutions. In 2011, the Colorado Commission on Higher
Education (CCHE) reported that among all students who enrolled in one of its Colorado’s
community colleges, 52% required some form of remediation. Consequently, students
required to enroll in remedial courses must do so, with the understanding that additional
courses that they are taking and subsequently being charged for by the college, do not
count toward the completion of a degree. As a result, Colorado’s community colleges are
required to equip over half of first year students with the knowledge their high schools
have failed to provide. The subject of mathematics requires the greatest amount of
remediation with 41% of students enrolling in one of Colorado’s community colleges
necessitating supplemental knowledge in order to be prepared for college mathematics
(Colorado Commission of Higher Education, 2011).
Black and Latino students comprise the largest percentage of students in need of
remediation, with 75% of all Black and 65% of all Latino first year students requiring
1

remediation (Colorado Commission of Higher Education, 2011). This trajectory is cause
for alarm given that Black and Latino students represent the fastest growing student
populations in the state (Colorado Commission on Higher Education, 2011). These
demographic trends and performance gaps parallel the demographic imperative
(Cochran-Smith, Davis & Fries, 2004; Darling-Hammond, 2010; Gay & Howard, 2000;
Lowenstein, 2009) of underperforming racial minority students becoming the increasing
majority in the student population. Concomitantly, desires to find solutions to the rising
cost of remediation are heightened given that the cost of remediation to the state of
Colorado has grown rapidly from $13 million dollars in 2009 to $19 million dollars in
2010.
The increasing need for collegiate remediation cannot be addressed by Colorado’s
Higher Education institutions alone because the racial and socioeconomic performance
gaps can be located throughout Colorado’s P-20continuum. For example, Lefley and
Lovell (2011) argued that correlational results from the state-mandated Colorado Student
Assessment Program (CSAP) and the ACT (ACT, Inc.) revealed that students in need of
college remediation can be identified as early as the sixth grade. These findings lead to a
number of questions about the efficacy of the college preparatory practices being offered
by the state’s K-12 public schools.
According to the Colorado Department of Education (CDE), only 38% of 9th
grade and 32% of 10th grade students received a passing score on the CSAP in 2011.
When these results are disaggregated by race, it is revealed that only 15% of Black and
20% of Latino 9th grade students received a passing score on the mathematics section of
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the exam, compared to 57% of Asian and 48% of White students. This disparity is even
greater in 10th grade, with only 12% of Black and 15% of Latino students receiving
passing scores, compared to 50% of Asian and 41% of White students (Colorado
Department of Education, 2011b). The same disparity can be found in the results of the
2011 administration of the state-mandated ACT for 11th grade students. Here, Black and
Latino students averaged mathematics scores of 17.1 and 17.6, compared to Asian and
White students average scores of 21.3 and 22.4, respectively (Colorado Department of
Education, 2011c). Research indicates that these disparities have remained relatively
stable over time and are indicative of college preparedness given that the mathematics
section of the CSAP has been found to be predictive of success on the ACT (r =.82), a
stable indicator of college preparedness (Hutchson, 2011; Lefly, Lovell & O’Brien,
2011). This suggests that schools have the ability to predict college preparedness and the
enduring gap long before students reach grade 11 to take the COACT.
Johnson and Howard (2007) noted, “…if the goal is to improve the quality of
education for all students then it is necessary to examine what procedures and structures
are producing the outcomes” (p. 454). Furthermore, Darling-Hammond (2010) reminded
us of the business world maxim that “…holds that every organization is perfectly
designed to get the results that it gets” (p. 237). These statements can be used to
understand how mathematics test score gaps in Colorado’s public schools might actually
be supported by the formal and hidden curricular structures that are enacted.
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Purpose & Significance of the Study
The purpose of this mixed methods study was to investigate how enrollment
patterns and the curricular system (structures, processes, and discourses) of one Colorado
school district, might contribute to the phenomenon of the racial test score gap in
mathematics. The researcher was informed by the works of prominent scholars who have
reframed the racial test score gap as an education debt (Ladson-Billings, 2006a) or an
opportunity gap (Darling-Hammond, 2010; Boykin & Noguera, 2011; Milner, 2010).
This researcher pulled from a large body of research that has separately demonstrated that
these racial test score disparities are constructed by hidden curricular structures (Yosso,
2002) and enrollment practices (Darling-Hammond, 2004a; Darling-Hammond, 2004b;
Kelly, 2009; Kelly & Carbonaro, 2012; Oakes, 1992; Oakes, 2011; Oakes, Muir &
Joseph, 2000; Oakes, Joseph & Muir, 2004), both of which leads to differential access to
advanced content. This study aimed to build upon the work of these prominent scholars
through mixed methods research. The combined qualitative and quantitative findings in
the extant literature, coupled this study’s results was used to examine the collective effect
in one school district.
Research Questions
The researcher used a mixed-methodology to examine the impact of differential
access to advanced mathematics content and the curricular system (structures, processes,
and discourses) that provided that access. This study aimed to answer the question,
“How does the curricular system promote differential access to advanced coursework and
contribute to the racial gap in mathematics test scores?” A sequential transformative
mixed methods design was used (Creswell, 2009; Hartwell, 2011), in which quantitative
4

and qualitative data were gathered consecutively. The quantitative portion of the study
investigated access to a challenging mathematics curriculum and resulting mathematics
standardized test scores. The qualitative portion of the study examined the school
district’s curricular system through the curricular structures, processes, and discourses
that lead to the mathematics course enrollments. Triangulation of the quantitative and
qualitative data revealed the collective impact of curricular access on the racial test score
gap in mathematics for this district’s high school students. The research questions
utilized in this study are listed below.
Quantitative.
Hypotheses
1. Course selection is a better predictor of standardized mathematics test
scores than gender, race, school, or grade earned.
2. Students in advanced mathematics courses will achieve the
proficiency/college readiness benchmark rating more frequently than those
who are not.
3. White and Asian students are more likely to be enrolled in an advanced
mathematics course than Black, Latino and Native American students.
4. Black and Latino students who participate in advanced mathematics
courses will outperform all students not exposed to advanced content,
regardless of race.

5

Qualitative
How does the district’s curricular system (structures, processes, and discourse) influence
course enrollment of students in the district under study?
Mixed methods question
How does the curricular system promote differential access to advanced coursework and
contribute to the racial gap in mathematics test scores?
Theoretical Framework
Defining Critical Race Theory
The theoretical framework that framed this study was CRT. The language of this
theory centralizes race, allowing scholars to investigate and interpret systemic racial
inequities (Zamudio, Russell, Rios, & Bridgeman, 2011). CRT is a legal framework that
surfaced in the mid 1970’s out of the Critical Legal Studies movement formed by Derrick
Bell and Alan Freeman, designed to challenge the incremental reform approaches offered
in the Civil Rights era of the 1960’s (Delgado & Stefancic, 2001). As a framework CRT
“grounds racial problems in race-specific language in order to define and utilize
ideologies free of the racial hierarchies that have defined much of U.S. history, politics,
and educational systems” (Taylor, 2006, p. 72). CRT is designed for activists and
scholars who are “…interested in studying and transforming the relationship among race,
racism and power” (Delgado & Stefancic, 2001, p. 2) by revealing the lived experience of
marginalized racial minorities (Dixson & Rousseau, 2005; Ladson-Billings, 2004; Yosso,
2002; Zamudio, Russell, Rios, & Bridgeman, 2011). David Gillborn (2006) argued that
CRT is actually more of a perspective than a theory. He stated that CRT more
6

appropriately “is a set of interrelated beliefs about the significance of race/racism and
how it operates in contemporary western society, especially the US” (p. 19). While the
goal of CRT is to centralize the role of race, scholars are quick to note that CRT, as a
theoretical framework does not “privilege race over class, gender or other identity
category” but rather is an “intellectual tool for making sense of all forms of human
inequity” (Ladson-Billings, 2004, p. 57).
While CRT was initially created as a legal framework, educational scholars
recognized its utility beyond the legal arena. The legacy of Brown v. Board of Education,
in spite of its limitations, constructed an influential bond between the field of education
and Civil Rights legislation (Bell, 1980; Ferguson & Mehta, 2002; Ladson-Billings &
Tate, 1995; Ladson-Billings, 1998). Some of the most vivid and disturbing images related
to the Civil Rights movement were captured against the backdrop of a number of
America’s public schools. From Ruby Bridges to the Little Rock Nine to the Brown
decision itself; education has remained at the forefront of national issues of inequity.
Ladson-Billings (1998) has argued that this relationship is so fervent because schools are
nothing more than replications of the broader society. Therefore, she and Tate (1995)
have advocated for the utilization of the CRT framework in education because it “asks
such questions as: what roles do schools themselves, school processes and school
structures play in helping to maintain racial, ethnic and gender subordination?”
(Solorzano & Yosso, 2000, p. 40)

7

Tenets of CRT. While a number of tenets guide CRT (Dixon and Rousseau,
2005), scholars are quick to note that many of them are not agreed upon by every scholar
in the field (Delgado & Stefancic, 2001; Dixon and Rousseau, 2005; Zamudio, Russell,
Rios, & Bridgeman, 2011). For example, Dixon and Rousseau (2005) offered six tenets
of their CRT framework including, (1) CRT contends that racism is normal and inherent
to American society; (2) CRT questions notions of meritocracy, objectivity and
colorblindness; (3) CRT assumes that the normality of racism contributes to inequality;
(4) CRT relies on the experiences and voices of people of color to critique the law and
society; (5) CRT relies on scholarship across disciplines; (6) CRT works toward the goal
of ending racial oppression as a method to end all forms of oppression. Delgado and
Stefancic (2001), however, only focus on three specific principles including, (1) CRT
holds that racism in normal; (2) CRT acknowledges that the interest of Whites must
converge with the desires of minority populations in order to achieve racial progress; (3)
CRT contends that race is a social construction that does not have any basis in biology.
This study incorporated a combination of the tenets offered by Dixon and
Rousseau (2005) and Delgado and Stefancic (2001). The four used in this study included
(1) CRT challenges claims of neutrality, objectivity, colorblindness, and the myth of
meritocracy; (2) CRT works toward the end of eliminating racial oppression as part of the
broader goal of ending all forms of oppression; (3) CRT holds that race and races are not
biologically real but rather are products of social thought and relations; (4) CRT
recognizes that the interests of the White privileged group must converge with the desires
of the marginalized in order for racial progress to occur (Interest Convergence). The
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combination of these four principles guided the researcher in the overall construction of
the study. These tenets were linked and incorporated throughout the study in the review
of literature, methods and interpretation of results. The following subsection explains
how each was utilized in this study.
Myth of meritocracy. The notion of meritocracy assumes a level playing field
by suggesting that “…one’s work ethic, values, drive and individual attributes such as
aptitude and intelligence, determine success or failure” (Zamudio, Russell, Rios, &
Bridgeman, 2011, p. 12). Much like the notion of the American Dream, those who
ascribe to the notion of meritocracy assume success is primarily determined by internal
desires and not the external can assign responsibility to individuals instead of the system
to which they are part. Scholars who utilize CRT critique this concept and consider it to
be a myth because meritocracy fundamentally fails to interrogate the inequitable
structures and opportunities that lead to disparate outcomes (Zamudio, Russell, Rios, &
Bridgeman, 2011). This researcher utilized the myth of meritocracy as a guiding
principle to investigate factors that contribute to the racial test score gaps in mathematics.
Eliminating racial oppression. One of the central goals of CRT is to work
towards the elimination of all forms of racial oppression in society. To achieve these
goals CRT scholars recommend solutions that focus on addressing structures instead of
individual actors since similar patterns of racial subjugation can be found in all parts of
society (Ladson-Billings, 1998; Noguera, 2003; Zamudio, Russell, Rios, & Bridgeman,
2011). Therefore since schools are inherently structured to replicate society at large
(Ladson-Billings, 1998; Zamudio, Russell, Rios, & Bridgeman, 2011), our nation’s
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educational institutions are important places to start to dismantle historic racial
inequality. Therefore, this tenet is used to focus primarily on the structures of one
Colorado school district.
Social construction of race. While CRT scholars centralize the role of race as it
relates to inequality in society, they simultaneously delegitimize the biological existence
of this very concept (Delgado & Stefancic, 2001; Dixson & Rousseau, 2005; Guinier &
Torres, 2002; Omi & Winant, 1994; Valencia, 2010; Zamudio, Russell, Rios, &
Bridgeman, 2011). CRT scholars posit that “…races are categories that society invents,
manipulates or retires when convenient” (Delgado & Stefancic, 2001, p. 7). Therefore,
CRT scholars reject the pseudoscience and hereditary (Valencia, 2010) arguments that
justify predictable forms of inequality (Delgado & Stefancic, 2001). Throughout this
study, this concept is used to interpret the impact of race on test score outcomes which is
explained in greater detail in chapter three.
Interest convergence. One final aspect central to this study is “interest
convergence”, offered specifically by Derrick Bell (1980). Bell argued that people in
privileged positions rarely tolerate the advances of those in marginalized positions unless
those advances promote the self-interest of the privileged (Bell, 1980; Delgado &
Stefancic, 2001; Ladson-Billings, 2004; Milner, 2008). Bell (2004) first offered this
principle in his critique of the Brown v. Board of Education, where he asserted that,
“Blacks’ rights are recognized and protected when and only so long as policymakers
perceive that such advances will further interests that are their [whites'] primary
concern.” (2004, p. 49). Bell (2004) argued that the success of Brown was possible
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because interests of Blacks and Whites momentarily converged with this legal case
creating the perception for both groups to benefit (Zamudio, Russell, Rios & Bridgeman,
2011). Absent the intersection of these two interests, Bell (2004) asserted that progress
toward racial equality is not possible.
Litowitz (1997) noted that the interest convergence operates on a basis of
psychological egoism. The theory of psychological egoism posits that that people are
inherently motivated by their own self-interest (Litowitz, 1997) and are resistant to
change unless a benefit can be seen. Both psychological egoism and interest convergence
question the possibility of truly selfless acts. Therefore, this researcher investigated the
phenomena of the racial test score gap and the anticipated resistance to a change in
policies and practices with the interest convergence in mind.
Critical Race Curriculum
The specific CRT analytic framework employed in this study was Yosso’s
Critical Race Curriculum (2002), which blends CRT tenets and Freireian theory to
expose how the political dynamic of education serves to marginalize minority
populations. Yosso (2002) identifies Critical Race Curriculum (CRC) as a framework that
interrogates curricular practices and policies in schools from the three-tiered constructs of
structures, processes, and discourses. Yosso regarded curricular structures as the
specific courses and curricula selected by schools and districts to present explicit
knowledge to students, while she defined curricular processes as the practices
undertaken by schools to place certain students in specific courses wherein they are given
the opportunity to be presented with specific academic experience. Finally, she defined
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curricular discourses as the statements provided by those in power to justify why some
students have access to certain knowledge while others are subjected to a different
curricular experience (Yosso, 2002).
Yosso incorporated five tenets into her CRC framework while relying heavily on
the influence of CRT. She stated that a CRC does the following:
1. Acknowledges the central and intersecting roles of racism, sexism, classism,
and other forms of subordination in maintaining inequality in curricular
structures, processes, and discourses;
2. Challenges dominant social and cultural assumptions regarding culture and
intelligence, language and capability, objectivity and meritocracy;
3. Directs the formal curriculum toward goals of social justice and the hidden
curriculum toward Freireian goals of critical consciousness;
4. Develops counter-discourses through storytelling, narratives, chronicles,
family histories, scenarios, biographies, and parables that draw on the lived
experiences students of color bring to the classroom; and
5. Utilizes interdisciplinary methods of historical and contemporary analysis to
articulate the linkages between educational and societal inequality. (p. 98)
A CRC brings race to the forefront of curricular processes in schools by revealing
the structural inequalities that overwhelmingly affect racial minorities. Yosso argued that
the intent of a CRC is to reveal the “multiple layers of racialized inequality perpetuated
by traditional curriculum processes” and “challenges educators to recognize deficit-based
practices that deny students of color access to ‘college bound’ knowledges (p. 93). She
continued by stating,
A CRC approach requires educators to ask why “disproportionate numbers of
Latina/o and African American students are tracked in ‘regular,’ remedial, and
special education classes, while White students are tracked in accelerated, honors,
and AP classes (p. 99).
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This study utilized Yosso’s CRC to analyze the “multiple layers of inequality” in one
Colorado school district to highlight how the curricular system can lead to separate
outcomes for Black and Latino students.
CRT scholars (Ladson-Billings, 1999; Dixson & Rousseau, 2005) remind us that
simply adopting CRT as an analytic framework to expose discrimination and inequity in
education is insufficient because forms of disparate impact can be found throughout
American society. Therefore CRT scholars (Ladson-Billings, 1999; Dixson & Rousseau,
2005l Zamudio, Russell, Rios & Bridgeman, 2011) assert that researchers who adopt
CRT must propose “radical solutions” to dismantle the structures that replicate inequality.
This researcher investigated racial test score gaps in mathematics to this end leading to a
series of transformative recommendations to improve outcomes for all students.
Definition of Terms
College Preparedness – Students who have amassed enough background knowledge so
that they do not require remediation upon entering college (ACT, 2005b).
Critical Race Curriculum – A framework that investigates the curricular practices and
policies in schools from the layers of structures, processes, and discourses (Yosso, 2002).
Curricular Discourses - The statements offered by those in power to explain, justify and
critique the current educational structure (Yosso, 2002).
Curricular Processes - The practices and decisions made by schools to place certain
students in specific courses wherein they are given the opportunity to be presented with
specific academic experience (Yosso, 2002).
13

Curricular Structures - The specific courses and curricula selected by schools and
districts to present explicit knowledge to students (Yosso, 2002).
Curricular System – The combination and interaction of the curricular structures,
processes, and discourses.
Deficit Thinking – The causal explanation for academic failure in school is solely related
to the internal deficits of the students (i.e., motivation, behavior, limited abilities, etc.)
and not the system in which the students are educated (Valencia, 2010).
Institutional Racism – A system of advantage based upon race (Tatum, 1999).
Meritocracy – The assumption of a level playing field where all individuals in society
have an equal opportunity to succeed where success is only differentiated by one’s work
ethic, values, drive, aptitude and intelligence ( Zamudio, Russell, Rios, & Bridgeman,
2011)
Opportunity to Learn – The overlap of the curriculum taught and the content assessed on
a standardized exam (Cooley & Leinhardt, 1980).
Race – A construct (or set of normalized practices) for defining and identifying people by
socially imposed racial categories, and allocating social, economic, and cultural positions
(Shuford, 2001).
Racism – Discrimination based upon race (Milner, 2007).
Test Score Gap – The mean score difference in standardized test score outcomes between
identity groups (e.g., race, gender, socioeconomic status).
14

Summary
This chapter introduced the study by discussing the unsustainable trajectory of
dismal mathematics test scores for Black and Latino students in the state of Colorado.
The researcher sought to identify variables that contribute to this phenomenon in one
Colorado school district by building upon the extant quantitative and qualitative research
related to the racial test score gap. The theoretical framework for this study utilized the
aforementioned tenets of CRT coupled with Yosso’s CRC to illuminate how the
curricular system of one Colorado school district contributes to the racial test score gap in
mathematics. As a framework, CRT centers the role of race in explaining inequality
while the CRC focuses specifically how the curricular system constructs inequality for
racial minority students. The foci of these frameworks make them essential lenses for
investigating the factors that contribute to racial test score gaps and therefore directed the
research questions that guided this study.
In the next chapter the researcher will introduced literature related to the racial
test score gaps followed by a review of the mixed methodology used in this study.
Chapter 4 reveals the quantitative results of this study related to the impact of differential
access to advanced mathematics content on standardized tests, while Chapter 5 explains
the qualitative findings related to the curricular system (structures, processes and
discourses). Chapter 6 answers the mixed methods question by summarizing and
interpreting the main results of the study, explaining the broader implications and
provides recommendations for future research.
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Chapter Two
Review of Literature
We have long acknowledged and perhaps even overemphasized the ways in
which differences among students influence their learning in school…For
ultimately, students can learn in school only those things that the school exposes
them to…Perhaps this is so obvious that it is clearly understood. I suspect, rather
that it is so obvious that it is usually overlooked as important (Oakes, 2011, p.
204).
Introduction
This review of the literature summarizes research related to the construction and
interpretation of racial test score gaps in mathematics; it covers a substantial portion of
the research related to racial test score gaps on standardized test performance in
mathematics, including peer-reviewed journal articles, books, policy memos, and
speeches from 1916 through February 2012. The first section highlights how the
historical construct of deficit thinking (Valencia, 2010) directly influences contemporary
interpretations of racial test score gaps on standardized tests. This is followed by a
section on the theory of “opportunity to learn” (OTL), which posits that test score
performance is directly related to the overlap between content taught and content tested.
The two following sections address tracking and access to advanced mathematics,
underscoring the political dynamics of equalizing learning opportunities in public
schools. This review concludes with a visual model outlining how all of the reported
support the need for the current study.
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The Racial Test Score Gap and Deficit Thinking
The use of high stakes testing results to measure levels of educational
achievement has become a staple in the national discourse on educational reform
(Darling-Hammond, 2010; Harris, 2011; Hess, 2011; Ladson-Billings, 2006a). While
controversial, these results are routinely used to collectively measure the performance of
students, schools, teachers, and administrators (Harris, 2011). Driven in part by the
passage of the Elementary and Secondary Education Act of 2001 and the No Child Left
Behind law (NCLB), test score results are often utilized to determine future educational
access, district and state level funding, educator effectiveness, and job retention (DarlingHammond, 2010; Harris, 2011; Shriberg, 2006). While disagreements persist about the
validity of such measures to accurately determine school success, student knowledge, and
teacher effectiveness (Haertel, Thomas, Newton, & Darling-Hammond, 2010; Harris,
2011; Hill, Kapitula, & Umland, 2011), there is little disagreement about the differential
effect that these examinations have historically had on racial minority students
(Gutiérrez, & Dixon-Román, 2011; Ladson-Billings, 2006a).
Studies related to racial test score gaps are among the most commonly researched
issues in education (Ladson-Billings, 2006a). It is well-established that Black, Latino,
and low socioeconomic students routinely underperform on standardized tests when
compared to White, Asian, and their high socioeconomic peers (ACT, 2005a; ACT, 2007;
Camara & Schmidt, 1999; Darling-Hammond, 2010; Lee, 2002; Martin, 2009).
Outcomes on standardized tests can be reasonably predicted by the race of the
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participants, with some of the most troubling disparities occurring in mathematics
(Spielhagen, 2011).
An analysis of the National Assessment of Educational Progress (NAEP) revealed
that the mathematics mean score gap performance (scale of 0-300) between Black and
White students has remained constant since 2005 at 30 points, while the mean score gap
performance between White and Latino has held constant at 23 (National Center for
Education Statistics, 2010). Even after controlling for a number of social factors, the
American College Testing Company (ACT) found similar disparities in mean scores
(scale of 0-36) on the mathematics section of their 2005-2006 examination. The
difference was 1.49 points between Black and White students and .80 points between
Latino/Native American and White students (ACT, 2007). The results of these and
similar studies (Jenks, 1998) have led some to fear that the persistence of these racial
achievement disparities might be intractable (Herrnstein & Murray, 1996; Valencia,
2010). While a number of theories exist regarding the persistence of these test score gaps,
an important question that undergirds these findings concerns the role that race plays in
the interpretation of the results (Gay, 2000; Pollock, 2001; Zuberi, 2001).
For decades, scholars have attempted to draw a causal link between the inherent
intellectual inferiority of racial minorities and the substandard scores they receive on
standardized exams (Herrnstein & Murray, 1996; Valencia, 2010; Zuberi, 2001; Zuberi &
Bonilla Silva, 2008). Much of this dates back to an era when eugenics theorists
manipulated statistical analyses to support their Darwinian assertions of European
intellectual superiority and justification for school segregation (Valencia, 2010; Zuberi,
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2001; Zuberi & Bonilla Silva, 2008). This was outlined most notably by Terman (1916)
who stated,
High-grade or border-line deficiency… is very, very common among SpanishIndian and Mexican families of the Southwest and also among negroes. Their
dullness seems to be racial, or at least inherent in the family stocks from which
they come… Children of this group should be segregated into separate classes…
They cannot master abstractions but they can often be made into efficient
workers… from a eugenic point of view they constitute a grave problem because
of their unusually prolific breeding. (pp. 91-92)
This notion was most recently and perhaps most perniciously applied in
Herrnstein and Murray’s (1996) controversial book, The Bell Curve. Here the authors
gathered data from standardized curriculum-based tests to controversially conclude that
the mean test score differences between ethnic groups is largely due to unequal mental
capacities of test takers. They argued that these differences in outcomes were caused
largely by environment and genetics. Using both descriptive and inferential statistics, the
authors claimed that “… substantial difference in cognitive ability distributions separates
whites from blacks, and a smaller one separates East Asians from whites” (p. 315). They
authors then suggested that “these differences play out in public and private life” (p. 315),
thereby explaining the additional inequities in employment, crime, and welfare
dependency.
Comments like these generated a tremendous amount of controversy regarding the
validity of the results (Darling-Hammond, 1995; Neisser et. al, 1996). Many noted
scholars believed that Herrnstein and Murray’s overzealous conclusions were due to
methodological shortcomings (Darling-Hammond, 1995; Fryer & Levitt, 2006; Gould,
1996; Neisser et. al, 1996; Valencia, 2010). Most notable amongst these limitations was
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the authors’ attempt to establish the concept of race as a biological and not a social
construct (Delgado & Stefancic, 2001; Dixson & Rousseau, 2005; Guinier & Torres,
2002; Omi & Winant, 1994; Valencia, 2010; Zamudio, Russell, Rios, & Bridgeman,
2011), as frequently argued by CRT scholars (Delgado & Stefancic, 2001; Dixson &
Rousseau, 2005; Zamudio, Russell, Rios, & Bridgeman, 2011). Aside from this
limitation, methodical concerns arose regarding the interpretation and over-evaluation of
the inferential statistics (Zuberi, 2001). These criticisms helped mitigate the
generalizability of their conclusions, yet the book’s publication still produced sufficient
concerns (Steele, 2010; Steele & Aronson, 1995), allowing critics to suggest that race and
ethnicity are causal in the unequal distribution of standardized test scores. Called
statistical racism, this practice refers to the “the phenomenon of a decision-maker using
observable characteristics of individuals as a proxy for unobservable, but outcome
relevant, characteristics” (Fang, & Moro, 2011; Moro, 2011), meaning that readily
observable characteristics like skin color are regarded as causing the disparate outcomes
between those with skin color differences. This line of thinking even holds true in studies
that focus on the impact of cultural bias in standardized tests.
One way scholars have attempted to challenge genetic arguments for the
persistent racial gaps in standardized test scores is by suggesting that these gaps are
evidence of cultural bias in the construction of test items (Darlington, 1971; Freedle,
2003; Freedle, 2010; Freedle & Kostin, 1997; Helms, 2003; Helms, 2006; Jenks, 1998;
Ogbu, 1987). These scholars contend that the questions administered in many of these
exams privilege the culture and lived experiences of White test takers, therefore
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contributing to lower mean scores for Black and Latino students. Freedle and Kostin
(1997) referred to this as the cultural unfamiliarity hypothesis, suggesting that the cultural
experience of Black and Latino students is not aligned with that of the White culture for
which the examination is normed. Scholars have argued that Black and Latino students
would achieve higher scores on many of these standardized exams if only they were
normed for a non-White cultural experience (Helms, 2002; Helms, 2006). Helms noted,
…if the mean or individual test scores to which a person(s) is being compared are
affected by racial or cultural factors, not intended to be assessed by the test (i.e.,
construct-irrelevant variance), then the test yields unfair scores for that person(s).
(Helms, 2006, p. 845)
Not surprisingly, the companies that produce these tests, and the numerous
scholars they employ, have challenged the merits of these contentions that their exams
are biased (ACT, 2005; ACT, 2007; Noble & Schnelker, 2007; Wyatt et. al, 2011). While
these companies and scholars acknowledge the differential results that test takers from
different backgrounds routinely produce, they steadfastly argue that the cause is not the
examination itself (Camara & Schmidt, 1999). The test score companies vigorously
defend the construction and validity of their exams and are quick to note that, unlike IQ
tests, they are designed to measure the acquisition of curricular knowledge, not aptitude
or intelligence. They argue that individuals with more school-based knowledge typically
perform better on these examinations than those with lesser amounts of this knowledge,
independent of inherent intellectual abilities (ACT, 2005; ACT, 2007; Noble &
Schnelker, 2007; Wyatt et. al, 2011).
These arguments encouraged Zuberi (2001) to challenge both the genetic and
cultural bias assertions regarding racial tests score gaps, noting that the disparate results
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produced by minority students on standardized tests should not automatically suggest that
the examinations themselves are biased. He noted that to do so suggests that race is
causal in test score performance, thus supporting the eugenics theorists’ argument.
Zuberi (2001, p. 107) contended that “Racial stratification is real, but biology is not its
root cause...race is often referred to as either a biological (anthropological) or a
demographic characteristic. In reality it is neither.” Zuberi’s assertions led this scholar to
align with the social construction tenet of CRT. This line of thought has also led Martin
(2009) to claim:
Just as race is socially constructed, I claim that achievement differences and
“racial gaps” are also socially constructed and contingent. They are not real in the
sense that they tell us anything factual, objective, or indisputable about African
American, Latino, Native American, Asian American, or White children. (p. 300)
Instead, the frequency of these test score differences might only further highlight the
societal impact of racial minority status. The socially constructed and loosely defined
nature of race makes it virtually impossible to identify race as causal (Holland, 2008).
Test bias explanations for racial test score gaps, like the biological explanations
offered by eugenics theorists, locate the problem of schooling with the students and not
the institutions entrusted to educating them (Darling-Hammond, 2010; Oakes; 2005;
Oakes, 2011; Valencia, 2010). Both explanations of racial test score disparities assume
equivalent academic experience between high and low achieving students, leaving only
the observable characteristic of racial difference and its cultural nuances to explain the
difference in test score outcomes. Such explanations abdicate educators of responsibility
for student test score results by assuming that teachers and schools have exhausted all
options for improving the achievement of students who routinely underperform.
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Statements like these have led Gay (2000) to insist that outcome differences in test score
are:
…symptoms, not the causes, of the problems. Unless teachers understand what is
interfering with student’s performance, they cannot intervene appropriately, to
remove the obstacles to high achievement. Simply blaming students, their
socioeconomic background, a lack of interest in and a lack of motivation for
learning, and poor parental participation in the educational process is not helpful.
The question of “why” continues to be unanswered. (p. 16)
The question posed by Gay remains unanswered, partially because policy-driven
reforms that seek to address educational inequity on standardized exams are most
explicitly focused on differential outcomes, instead of on the school structures that led to
those results (Kelly, 2007). The implicit assumption that undergirds policy reforms
assumes that all students are currently receiving equivalent knowledge and curricular
content; however, this assertion has been challenged by scholars (Darling-Hammond,
2007; Oakes, 1992; Oakes, 2005; Oakes, Joseph & Muir, 2004; Oakes, Muir & Joseph,
2000). Oakes contended:
Most Americans believe that the school curriculum is fairly standard. From what
we remember of our own experiences and what we see represented in the media,
we have an impression of sameness…most of us do assume that the material itself
– facts and concepts to be learned, pieces of knowledge and works of scientific
literacy or cultural merit to be appreciated – is at least paraded by everyone
through the school. We assume that everyone is at least exposed. (Oakes, p. 73)
A plethora of research, however, suggests that everyone is not “exposed”, thus limiting
the effectiveness of solutions that are focused solely on identifying the frequency and
depth of differential test score outcomes by groups (Anderson & Tate, 2008; DarlingHammond, 2010; Gamoran, 1987; Oakes, 2005; Tate, 1995). This fact of unequal
exposure has led scholars (Carpenter & Ramirez, 2007; Carpenter & Ramirez, 2012;
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Carpenter, Ramirez & Severn, 2006) to criticize the reporting of test score outcomes that
“…conflate all minority students into a monolithic whole” (Carpenter & Ramirez, 2012,
p. 127) because doing so allows for the inference of equal access to content leading to
“… poor policy choices and detrimental educational practices” (Carpenter II, Ramirez &
Severn, 2006 p. 123).
Opportunity to Learn
An explanation of the racial test score gap that has been in the literature for a
number of years, and is within the control of schools, is the theory of opportunity to learn
(OTL) (Husen, 1967; Cooley and Leinhardt, 1980; Walker & Schaffarzick, 1974). This
theory refers to the identification of the overlap between the content taught and the
knowledge assessed to measure performance (Cooley & Leinhardt, 1980). The phrase
was first used in relationship to student achievement in a book edited by Husen (1967) in
the International Study of Achievement in Mathematics. Here, Husen and his colleagues
analyzed teacher survey data to assess differences between countries in mathematics test
score outcomes. In their analysis, they discovered that students performed better in
countries where the teachers believed the examinations to be in greater alignment with
the academic experiences of their students, i.e., when the content covered in the class was
similar to that being assessed. Husen and his colleagues assumed that this overlap
between the content taught and the content assessed gave students the opportunity to
learn the information being evaluated, thereby enabling them to perform better on the
standard unit of assessment.
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Not long after Husen’s (1967) promotion of this phrase, Walker and Schaffarzick
(1974) put this theory to the test by reviewing 23 studies that compared test score
outcomes of students exposed to different curricula in the same subject area. Analyzing
Mathematics, Social Studies, Science, and English course data, the researchers concurred
with Husen (1967) and his colleagues by noting that, in fact, “…different curricula are
associated with different patterns of achievement” (p. 97). Therefore, the findings of this
and similar studies helped establish the foundation of research related to OTL.
While the theory of OTL had been in existence for decades, Stevens and Grymes
(1993) discovered that the practical utility of the theory had rarely filtered down to the K12 level as a tool to understand student achievement. These scholars determined that
many U.S. public school districts published mean score outcomes from different identity
groups (e.g., race, gender, and socioeconomic status) while ignoring the impact these
social identities had on differential curricular access. They noted that this approach to the
disaggregation of data limited the ability of school districts to improve student
performance because their current method for reviewing statistical data failed to account
for the substantial effect of differential curricular access on those mean score outcomes.
Therefore, to address the absence of data related to differential access, the authors
encouraged policy and district leaders to disaggregate test score results through the
following conceptual framework:
1. Content Coverage: Teacher arranges for all students to have access to the core
curriculum and to critical subject mater topics. Teacher ensures that there is
curriculum content and test content overlap.
2. Content Emphasis: Teacher organizes class time to include time-on-task for
students. Teacher provides enough time for students to learn the content of the
curriculum to cover adequalty a specific topic or subject.
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3. Content Exposure: Teacher selects topics to teach from the core curriculum and a
dominant level of instruction. Teacher selects the dominant level to teach the
curriculum (recall, higher order skills). Teacher determines which skills to teach
and emphasize to all students (ability grouping and tracking or regrouping).
4. Quality of Instructional Delivery: Teacher uses teaching practices (coherent
lessons) to support students’ academic achievement. Teacher uses varied teaching
strategies to meet the educational needs of all students. Teacher has cognitive
command of the subject matter (Stevens & Grymes, 1993 p. 8).
At the conclusion of their report, the authors recommended that educators
“become more aware of the need to investigate student opportunities to learn when
reporting student outcomes” (p. 37). They added that, “policy makers cannot become
complacent with the reports of student outcomes based solely on race, socioeconomic
status (SES) and gender” (p. 39).
In a more recent study, Shriberg (2006) investigated the relationship between
differential curricular access and differential outcomes in mathematics for racial groups
and found results that were similar to those described by Stevens and Grymes (1993).
Using a sample of 58,039 students from the state mandated Massachusetts
Comprehensive Assessment System (MCAS), Shriberg found that mathematics courses
were a more predictive indicator of “passing” the MCAS than demographic factors.
Consequently, Shriberg also found that “at-risk” students (i.e., Black, Latino, Native
American, and impoverished students) were more likely to be underrepresented in
courses that were predictive of success. He recommended that equal access to advanced
mathematics courses could theoretically eliminate the racial test gap, since a substantial
portion of that gap appeared to be related to differential curricular access. He further
recommended:
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Based on these findings, it is recommended that practitioners compare local
course enrollment data with local demographics to assess the degree to which
subgroups of students (particularly those subgroups that will be measured as part
of NCLB) are over and underrepresented in essential courses. (p. 71)
Like Stevens and Grymes (1993), Shriberg suggested that equalizing the opportunity to
learn might give educational organizations concrete ways to address their test score
disparities.
ACT Inc. researchers conducted similar studies and found content exposure to be
a powerful indicator of success on their examination. In 2005, ACT published a policy
report that demonstrated that the mean ACT Mathematics score for students who took a
course sequence that failed to contain the courses of Algebra 1, Geometry and Algebra 2
was 16.7. This score increased by 1.1 points to 17.8 when students took the
aforementioned three courses, including Algebra 2. Furthermore, they found that when
students took Trigonometry and Calculus, the mean ACT score increased to 20.9.
Subsequent to this report, ACT published a policy report which showed that the
odds of meeting or exceeding their college readiness benchmark of 22 in mathematics
was about 1.8 to 6 times greater for students who took courses beyond Algebra 2 (Noble
& Schnelker, 2007). Additionally, ACT researchers found that 47% to 65% of the
variance in ACT scores was explained by high school grade average, core courses taken,
education-related factors, activities, background characteristics, students’ perceptions of
self, and high school attended. Students’ no cognitive characteristics, however, explained
less than 15% of the additional variance in ACT scores, over and above grades and
course work taken. These results held true independent of family income, parents’ level
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of education, number of negative situations, and even the grade the student earned in the
course (ACT, 2009; ACT 2005). As ACT (2007) researchers have noted,
…because tests of educational achievement measure many of the same skills that
are taught in high school, the best preparation for tests of educational achievement
is high school course work (p. 3).
The ACT, like many college entrance exams, is a measurement of a student’s content
knowledge and not raw intelligence (ACT, 2007). Hence, in concordance with Shriberg’s
(2006) findings, those who gained access to advanced mathematical content
outperformed those who did not.
More recently, Long, Conger and Iartola (2012) conducted a similar study that
tested the strength of the association between enrollment in advanced math courses and
10th grade test score outcomes. Using data from 32,794 Florida students, the researchers
found that when students took more advanced courses, they not only had increased test
score performance, but also were 10 to 15 percent more likely to attend a four year
college. These findings held constant across races and levels of socioeconomic status.
On a more practical level, research has revealed that the implementation of this
theory has not been limited to large scale studies. The books Leading for Equity (2009)
and Gaining on the Gap (2011) detail extensive case studies of two separate school
districts that used the OTL framework to greatly reduce their racial test score gaps while
elevating achievement for all students. Gaining on the Gap (2011) presents a case study
of Arlington County Public schools in Virginia, where educators used the OTL
equalization theory to show overall decreases in racial test score gaps from 45% to 19%
between Black and White students and 35% to 12% for Latino students (2011). Similar
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efforts and results were described by the Montgomery County Public Schools in their
case study, Leading for Equity (2009), revealing that the equalization of learning
opportunities can lead to improved test score outcomes for students.
In theory, the ability to understand the impact of differential learning experiences
on test score outcomes is relatively “straightforward” (Oakes, 2000, p. 12). As Oakes
(2005) noted, “it does not take a giant leap of logic to conclude that children who are
exposed to less quantity and quality of curricular content and classroom instruction will
not have their academic achievement enhanced” (p.193). Those who are not exposed to
advanced content are unprepared to answer the most difficult questions on the
standardized exam, making their performance much less a function of ability and more a
function of opportunity. What is required, however, is the willingness to question
meritocracy and understand how inequities in academic exposure contribute to the
stratification of test score outcomes. Scholars have noted that differential academic
exposure allows for the creation of what has been deemed as a “Matthew Effect”
(Gladwell, 2008, Hirsch, 2006, Merton, 1968). Over time, the initial advantage to
advanced content creates an accumulated advantage in test score performance for those
who have been provided greater access to advanced content, with a corresponding
disadvantage for those who have not been received this learning opportunity. This in turn
allows those who have been provided with greater access to reap the rewards that
increased test scores can provide (competitive colleges, scholarships, etc.), thus giving
credence to the power of access to advanced content.
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The fight for access to advanced mathematics. The requirement ensuring that
all students receive equitable access to advanced mathematical content appears to be a
relatively uncomplicated concept… until this theory collides with the math-phobic nature
of American culture (Darling-Hammond, 2010; Ladson-Billings, 2010; Moses & Cobb,
2002). As Ladson-Billings (2010) noted:
Ours is a nation where no one would readily admit to being unable to read, but
many proclaim with pride their inability to balance their checkbooks or compute
the amount of interest on a loan… it is acceptable in our society to be
mathematically inept. Although hardly anyone will admit to being unable to read
and write, Americans often matter of factly comment on their limited mathematics
skills. (pp. 698-699)
Ladson-Billings illuminated the notion that Americans largely believe that the ability to
learn mathematics, especially advanced mathematics, is inherent. The premise is that
certain students are born with the intellectual capacity to learn advanced mathematical
topics like trigonometry, statistics, and calculus, while others are not (Burkham & Lee,
2003; National Council for Teachers of Mathematics, 2000). This notion in turn leads to
Darwinian and deficit-based (Valencia, 2010) assertions by educators about who is
regarded as worthy of access to this advanced form of knowledge. This issue is further
enhanced when the paternalistic assumptions that accompany race and socioeconomic
status blend with this cultural phenomenon (Zuberi & Bonilla-Silva, 2008).
The racial stratification of learning opportunities emerged in an analysis of the
National Educational Longitudinal Study of 1988, where Burkham and Lee (2003) found
that only 34.9% of students nationwide completed advanced math courses beyond
Algebra 2 (e.g., trigonometry, statistics, and calculus) prior to completing high school.
These results grew even starker when the data were analyzed by race. The researchers
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discovered that, while 56.8% of Asian and 36.8% of White students gained access to
advanced mathematical content, only 21.9% of Latino, 19.1% of Black, and 12.9% of
Native American students were provided with this experience. These findings challenge
the notion of meritocracy once again. This form of stratification clearly presents a
separate and distinct academic experience by supplying racial minority students with
inferior opportunities to learn, thereby limiting their postsecondary attainment. However,
Adelman (2003) contended that:
By moving into the top two quintiles of the curriculum measure and completing a
high school mathematics course beyond Algebra 2, African-American students
who started out in a four-year college would hypothetically increase their
bachelor’s degree attainment rate from 45 percent to 73 percent; Latino students
who did the same would hypothetically increase their bachelor’s degree
attainment rate from 61 percent to 79 percent. (p. 5)
The combinations of the analyses of Burkham and Lee and Adelman revealed that, when
it comes to college preparedness, especially for Black and Latino students, access to
content profoundly matters. This presents a challenge to educators to carefully select how
these learning opportunities are structured.
Oakes, Joseph and Muir (2004) astutely noted that students can only access
advanced courses if their prior academic preparation supplies them with enough
academic knowledge to do so. According to the 2009 NAEP Transcript study, Black and
Latino students are far less likely to attend high schools that offer high-level math courses
like calculus and trigonometry (Nord et al., 2011), thus preventing them from accessing
advanced mathematics courses (Adelman, 2006; O’Toole & Lawler, 2006). However,
Kelly and Carbonaro (2012) have found that even when Black and Latino students attend
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schools that offer high level math courses they are far less likely to be recommended to
enroll in those courses.
The prerequisite and sequential nature of mathematics courses further
exacerbates the issue of access, since students who wish to take an advanced course like
calculus as 12th graders must be enrolled in Geometry by ninth grade. If students are not
provided with that opportunity, then they are “simply out of luck” (Kelly, 2007, p. 22)
and Calculus is no longer an option. This very fact has led ACT researchers to conclude
that “eighth-grade students’ academic achievement has a larger impact on their readiness
for college by the end of high school than anything that happens academically in today’s
high schools” (ACT, 2008, p. 5).
This reality led Civil Rights pioneer Robert Moses (2002) to contend that early
access to Algebra is the civil rights issue of the 21st century. Moses argued that Algebra is
“…now the gatekeeper for citizenship; and people who don’t have it are like the people
who couldn’t read and write in the industrial age” (p.14). He went on to suggest that
access to Algebra has become the key to mathematics literacy and the fight for access is
similar to the fight for voting rights in that both are requisite for full participation in the
democratic process.
Some scholars, however, are not convinced by this argument (Loveless, 2008;
Ma, 2005; Spielhagen, 2006; Spielhagen, 2011). In fact, early access to Algebra has
become a flash point in the mathematics teaching community (Spielhagen, 2006;
Spielhagen, 2011). Scholars have contended that early exposure to advanced mathematics
concepts can burn out and alienate even the most talented of students (Ma, 2005).
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Loveless (2008) argued that when eighth grade students are “misplaced” in Algebra too
soon, it harms their academic performance, leading them to produce test scores on the
NAEP exam that are “seven grade levels below peers enrolled in the same courses” (p.
7).
This line of thinking was echoed most recently in an address delivered to the
National Council for Teachers of Mathematics, where President Fennel (2008) stated:
At a time when maintaining our nation’s competitive edge means encouraging more
students to consider math or science related majors and careers, should we address
the challenge by moving more students into higher levels of mathematics earlier?
Well, I am not so sure. (p. 3)
Fennel, like many others in the mathematics community who subscribe to this
belief, presumed that a certain degree of emotional maturity is required to access Algebra
prior to high school (Ma, 2002). However, maturity is not measurable, thereby forcing
teachers to conflate the construct with unrelated indicators such as handwriting,
classroom behavior, and attention span (Ma, 2002; Ma, 2005; Ma, 2009; Oakes, 2005;
Spielhagen, 2006; Spielhagen, 2011). These measures have little to do with predicting a
student’s ability to be successful at complex mathematical tasks, leading Ma (2005) to
challenge the merits of the maturity argument.
Using data from the Longitudinal Study of American Youth (LSAY), Ma (2005)
found that mathematics acceleration was in fact beneficial to students, in spite of the
counterarguments. Ma found that students in accelerated courses showed substantially
greater growth (12 points) compared to those who remained in grade level or remedial
courses. More importantly, he found the benefit of an accelerated curriculum remained
for students who initially had low levels of mathematics achievement (13 points),
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suggesting that the accelerated students did not burn out over time or become frustrated
and quit.
These results, along with the critical need for access to Algebra 2 by the
completion of high school, led the U.S. Department of Education’s National Mathematics
Advisory Panel (2008) to recommend that “All school districts should ensure that all
prepared students have access to an authentic Algebra course—and should prepare more
students than at present to enroll in such a course by Grade 8” (p. xviii). However, while
the benefits of early access to algebra are becoming more apparent and are on the rise for
a number of American students (Perie, Moran, & Lutkas, 2005), these opportunities have
not been made equally available along racial or socioeconomic lines.
Watson and Carlivati-McCarrol (2010) used data from the Early Childhood
Longitudinal Study Kindergarten (ECLS-K) to understand how early access to
mathematics is distributed. At the conclusion of their study, the scholars found that early
access to Algebra was overwhelmingly stratified by race, such that 67% of all Asian
students and 45% of all White students were given the opportunity to enroll in this
course. The authors found, however, that only 38% of Latino and 19% of Black students
were given the opportunity at the same age. More importantly, Watson and CarlivatiMcCarrol found that, even when students had high fifth grade math scores, “a smaller
percentage of Black students went on to Algebra by the eighth grade (35 percent) than
did Asian (94 percent), Hispanic (68 percent), or White (63 percent) students” (p. 6). The
researchers found that this inequality was stratified along socioeconomic lines as well,
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demonstrating that students who lived in households that were above the poverty line
routinely garnered greater access to Algebra courses or above (43 vs. 23 percent).
The absence of early access to algebra has been found to have tremendous effects
on the future lives of students. Spielhagen (2006) found that students who gained access
to Algebra as early as the eighth grade attended college in greater numbers than those
who did not. Therefore, researchers note that if the goal for school systems is to ensure
college preparedness for its students, then early access to advanced mathematics
coursework must play an important role (Ma, 2002; Ma, 2005; Oakes, 2005; Spielhagen,
2006; Spielhagen, 2011; Watson & Carlivati-McCarrol, 2010)
The fight to de-track the curriculum. Many scholars suggest that this absence
of access is due to the rigid and subjective academic tracking policies undertaken by most
schools throughout the country (Kelly & Price, 2011; Kelly, 2009; Oakes, 2005; Oakes,
Joseph & Muir, 2004; Darling-Hammond, 2004c). Academic tracking is a structured
process of curricular differentiation that subjects students to separate forms of academic
knowledge based upon the curricular track in which they are enrolled (Oakes, 2005).
Students perceived to have greater ability are enrolled in the advanced/college
preparatory track, thus affording them the opportunity to experience the most challenging
content offered by the school, while those who are believed to possess less ability are
restricted to “sub-baccalaureate education” (Deil-Amen & Deluca, 2010, p. 28).
The rationale behind tracking is that it allows teachers to increase instructional
effectiveness by matching material and instructional methods to a narrower group of
students’ ability levels (Gamoran, 1987; Oakes, 1992). Supporters of this practice believe
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that these efforts will increase growth and achievement for both low and high track
students (Kelly & Price, 2011), thereby increasing graduation and college attendance
rates while simultaneously reducing the percentage of students who might consider
dropping out of high school (Burris, Wiley, Welner, & Murphy, 2008). It is assumed that
this practice of curricular segregation provides a benefit to all, yet research frequently
demonstrates these assumptions to be completely unfounded (Gamoran, 1987; Gamoran,
2011).
Heck and Mahoe (2010) found that high school students enrolled in advanced
mathematics sequences showed academic growth equivalent to .23 standard deviations
over those who were enrolled in low level mathematics courses. Moreover, research from
the National Center for Education Statistics (2010) revealed that students who took more
advanced coursework in mathematics routinely scored higher on the NAEP exam than
those who only took lower level courses. The same findings were found by Oakes (2005).
Here the researcher discovered that students who had similar standardized test scores, yet
were enrolled in different tracks, produced substantially different scores in the subsequent
years. The author found that students in advanced tracks gained about 6.5 normal curve
equivalencies (NCEs) after one year in the advanced track and 9.6 NCEs after three
years. This compares to those in low level tracks losing two NCEs after the first year and
maintaining that trend for three years.
Traditionally, tracking has been regarded as a bifurcated experience with students
enrolling in either the college or technical career/work-related tracks (Burris and Garrity,
2008; Oakes & Saunders, 2008). Critics contend that this practice unduly harms students
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enrolled in the lower track by preventing them from acquiring the knowledge necessary
to obtain a non-technical related career (Darling-Hammond, 2010; Oakes, 2005; Oakes,
2011; Oakes, Muir & Joseph, 2000; Oakes, Joseph & Muir, 2004; Oakes & Saunders,
2008). However, Deil-Amen and Deluca (2010) argued that a new form of tracking is
occurring; they dismantle this dichotomy by suggesting that the students who actually are
the most disadvantaged by segregation are the “underserved third” (p. 33). They noted
that this group is enrolled in neither the advanced track (where college bound knowledge
is supplied), nor the technical track (where job related skills are obtained). The absence of
enrollment in either group prevents those in the frequently unacknowledged track from
acquiring the academic knowledge and technical skills necessary for post-baccalaureate
success.
In their analysis of data from the National Educational Longitudinal study of
1988, Deil-Amen and Deluca (2010) estimated that 40% of all high school students were
members of this third rung. Students who comprised this group were overwhelmingly
minority, low income, and potential first generation college students (Deil-Amen and
Deluca, 2010). These findings once again challenge the notion of meritocracy. The
researchers suggested that these students would most likely leave high school lacking
either adequate college preparation or occupational training and would comprise the
majority of students who enter community college with academic skills “…weak enough
to threaten their ability to succeed in some of their college-level courses’’ (Deil-Amen
and Deluca, 2010, p. 28). This undermines the practice of tracking.
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Burris and Garrity (2008) posited that most proponents of tracking consider the
process to be fair. These supporters “believe that when school personnel decide to place
students in different classes, there is wisdom based on objective data, supporting these
decisions” (p. 22). However, numerous studies indicate that these assumptions are false
(Kelly, 2009; Burris, Wiley, Welner & Murphy, 2008; Oakes, 2005; Darling-Hammond,
2004c). Burris, Wiley, Welner and Murphy (2008) noted that the process of assigning
students to academic tracks is largely influenced by subjective factors completely
unrelated to the student’s prior achievement, e.g., behavior, compliance, grades, and
motivation (Burris & Garrity, 2008; Guskey, 2002). This allows prejudicial assumptions
to affect the decision making process, leading to an inequitable academic experience for
certain students (Oakes, 2005).
To address this racial stratification, researchers have argued for schools to take
steps to reduce the overwhelming number of curricular offerings that are currently
provided. Lee, Croninger, and Smith (1997) found that “…when there is less variation in
the number and type of low-level courses taken, the courses students take are more
equitably distributed by family social class” (p. 32). “Similarly, in schools where most
students are in the same curriculum program (most likely the college-prep program),
achievement is more equitably distributed” (p. 113). The authors contended that a
narrower curricular path helps explain why minority students who attend private schools
routinely outperform those who attend public schools. They noted:
Virtually all students in Catholic high schools-regardless of their race, social
class, aspirations, or academic preparation-follow close to the same course of
study, a narrow set of mostly academic offerings that are almost all required. The
courses that public high school students take are more differentiated, they are
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allowed more choices, and their choices are more strongly associated with their
background. (p.102)
The decision for many public schools to offer students more curricular choices can
detrimentally impact minority students who may get lost in the curricular track.
Therefore, if schools only offered courses with a college preparatory focus, then this
might lead to an environment of increased achievement for all students (Lee, Croninger,
and Smith, 1997).
These results led a number of scholars to advocate for a de-tracking of the public
school curriculum to eliminate the current racial and socioeconomic stratification and
segregation of access to curricula within schools (Burris & Garrity, 2008; Oakes, 2005;
Darling-Hammond, 2004; Darling-Hammond, 2010). However, while efforts to equalize
the educational experience for all students seem simple in theory, such reforms are
routinely met with a considerable amount of resistance (Burris & Garrity, 2008; Oakes,
2005).
The fight to de-track the curriculum is noted as a deeply political process (Burris
& Garrity, 2008; Loveless, 1999; Welner & Burris, 2006). One reason opponents to this
reform movement resist it is because they believe that the homogenization of courses will
be detrimental to the high achievers by subjecting them to instruction at a slower pace
(Welner & Burris, 2006). This phenomenon is particularly true for parents (Burris &
Garrity, 2008; Oakes, 2005). Many believe these efforts will harm their children’s
chances for admission to prestigious colleges and universities (Loveless, 1999). Some
students are encouraged to threaten to transfer when efforts like these are suggested
(Burris & Garrity, 2008). The absence of interest convergence (Bell, 1980; Bell, 2004;
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Delgado & Stefancic, 2001; Ladson-Billings, 2004; Milner, 2008; Zamudio, Russell,
Rios & Bridgeman, 2011), prevents many school systems from taking the necessary steps
to identify the minimal curricular expectation for all students and maintains the negative
effects of tracking (Cobb & Moses, 2001).
Teachers have also been known to oppose de-tracking (Oakes, Muir & Joesph,
2000). Low track courses are routinely filled with students perceived to be difficult to
teach and unmotivated to learn (Hallinan, 2011) thus making teaching low track courses
an experience that is less desirable than teaching advanced courses (Kelly & Price, 2007).
Teachers who have been given the opportunity to teach advanced courses are deeply
resistant to integration thereby relegating these opportunities to teachers with less
experience (Achinstein, Ogawa & Speiglman, 2004; Burris & Garrity, 2008; Clotfelter,
C., Ladd, H., & Vigdor; Kelly, 2004; Welner & Burris, 2006). Called teacher tracking,
this practice “…exacerbates the inequalities in opportunity to learn...by matching the
teachers who are most likely to be successful in the classroom with the students who
already occupy a privileged position” (Kelly, 2009, p.454).
Research has shown that the commonality of this practice is due to the fact that
teachers fear that de-tracking efforts will increase the drop-out rate by exposing low
ability students to curricula beyond their capacity, thus encouraging them to quit
(Loveless, 1999). This in turn encourages many educators to hold separate expectations
for low level students encouraging the delivery of inferior coursework (DarlingHammond, 2004a; Darling-Hammond, 2004c; Haberman, 1991; Kelly & Carbonaro,
2012; McKown & Weinstein, 2008). This decision to supply students with coursework
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that is not cognitively demanding, thereby promotes low motivation and frustration in
students, leading to the creation of a self-fulfilling prophecy (Kelly, 2004; Welner
&Burris, 2006). Research, however, has revealed that the concerns about de-tracking
completely unfounded and produce positive benefits for all students (Kelly, 2004; Oakes,
2005; Oakes, Muir & Joseph, 2000; Welner & Burris, 2006). Burris, Wiley, Welner and
Murphy (2008) discovered that de-tracking efforts in a Long Island high school actually
led to an increase in graduation rate, suggesting that students simply rose to the level of
expectation set before them: the self-fulfilling prophecy in reverse.
Obviously, a policy mandate to de-track the curriculum is a seductively ideal
solution for reducing enrollment decision bias. One could assume that this problem could
be addressed by simply preventing students from enrolling in lower level and less
rigorous courses. This approach was attempted and failed to produce the desired results in
Chicago public schools (Allensworth, Nomi, Montgomery & Lee, 2009). The researchers
theorized that the policy shift alone was superficial because “schools could simply
rename remedial courses while maintaining students’ experiences” (p. 378). In short, the
policy shift attempted to address the technical problem of curricular inequality without
considering the beliefs and ideologies that led to the construction of this system (Heifetz,
1998). Oakes (1992) suggested that, before engaging in de-tracking efforts, educators
must first “…confront conventional, if increasingly obsolete, conceptions of intelligence,
some of which reflect deep-seated racist and classist attitudes and prejudices” (p. 18). She
continued:
This rethinking process is normative in nature because it asks people to challenge
their entrenched views of… how schools and class-rooms should be organized,
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and, ultimately, whether sorting students to prepare them for a differentiated work
force with unequal economic rewards is what schools should do. (p. 19)
The failure of countless schools to enroll minority students in college preparatory
tracks has led many to endlessly pursue the quick fix solution, housed in the perfect
technique or strategy, instead of conceptualizing the ways in which the entire
organization could be transformed (Ladson-Billings, 2006b; Nieto, 1999). Bartolomé
(1994) argued that educators
…implicitly perceive the academic underachievement of subordinated students as
a technical issue, the solutions they require are also expected to be technical in
nature (e.g., specific teaching methods, instructional curricula and materials) (p.
19)
leading many to seek a “silver-bullet” solution to the deep-seated structural elements of
academic tracking.
Vaught and Castagno (2008) argued that “…there is an inherent and problematic
tension in attempting to address a systemic and structural problem (in this case, the
achievement gap) solely through individual transformation” (p. 98), even though it is
illustrative of a popular approach to investigate achievement disparities. They continued:
“This awkward pairing of a structural problem with an individual solution is both
illustrative of the entrenchment of race and racism in the United States and fails to result
in greater equity in schools” (p. 98). Therefore, the solution to the problem of the racial
test score gap must be addressed at both the structural and interpersonal levels.
Summary
The researcher has developed a literature-based conceptual framework (Figure
2.1) that he posits may lead to the unequal rates of college preparedness in mathematics.
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Figure 2.1 Visual Model
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This study’s conceptual framework is couched in CRT, within which lie the
specific lenses and theories that inform this study. Inside the frame are the myth of
meritocracy, the social construction of race, the elimination of racial oppression and the
interest convergence. Inside this frame sits the frame sits the lenses of OTL (Cooley and
Leinhardt, 1980; Husen, 1967; Shriberg, 2006 Stevens & Grymes, 1993; Walker &
Schaffarzick, 1974), which informs the quantitative portion of the study and CRC
(Yosso, 2002), which guides the qualitative. These theories inform and support the
framework and explain the researcher’s theory about the construction of the racial test
score and college preparedness gaps. Specifically, it is believed that the interconnected
relationship of disparate learning opportunities constructed by the curricular system’s
structures (courses offered), processes (practices to enroll students), and discourses
(statements that justify the system) create the foundation for a separate curricular
experience that leads to the racial test score gap in mathematics. These divided academic
experiences lead to disparate standardized test score outcomes and contribute to unequal
rates of preparedness in mathematics. These collected findings suggest that these
relationships might hold true for the achievement and college preparedness gaps in
mathematics for Colorado students. Therefore, this study attempts to fill a void in the
literature.
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Chapter Three
Methods
Introduction
This chapter explains the methodology used in this study. The first section
provides a brief overview of mixed methods research and the specific data collection
method employed. This is followed by a section on race and statistical analysis and how
this researcher elected to interpret the racial variable. The next section presents
information on the study’s setting, the quantitative and qualitative sampling frames, and
how these data were merged. The methods section concludes with a statement about this
researcher’s positionality and how it relates to this particular study.
Mixed Methods Research
Mixed methods has been defined as an
“…intellectual and practical synthesis based on qualitative and quantitative
research that…recognizes the importance of traditional quantitative and
qualitative research but also offers a powerful third paradigm choice that often
will provide the most informative, complete, balanced, and useful research result”
(Johnson, Onwuegbuzie, & Turner, 2007 p.129).
The incorporation of a mixed design helps offset the weaknesses of monomethod
research designs (Creswell, 2010). As Creswell (2010) noted:
When researchers study a few individuals qualitatively, the ability to generalize
the results to many is lost. When researchers quantitatively examine many
individuals, the understanding of any one individual is diminished. (p.8)
Thus, mixed methods studies allow the researcher to combine the “what” supplied by
quantitative research with qualitative insight into “how” societal structures interact with
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phenomena (Zuberi, 2001). Adoption of this method therefore allows educational
researchers to gain a more complete understanding of educational systems and process
than that provided by quantitative data alone (Harwell, 2011).
The purpose of this specific mixed methods design study was expansion (Greene,
Caricelli, & Graham, 1989; Harwell, 2011), which enables the researcher to utilize
…quantitative methods to assess program outcomes, and qualitative measures to
assess implementation” thus allowing the researcher to develop a more
comprehensive evaluation of the organization under study (Greene, Caricelli, &
Graham, 1989, p. 269).
Creswell and Plano-Clark (2010) recommended that researchers remain
transparent regarding the philosophical underpinnings they bring to their mixed methods
study. They argued that doing so is important because it allows the reader to be aware of
the assumptions being made about the knowledge gained during the study. They noted
that, “…knowledge is not neutral and is influenced by human interests” (p. 44).Therefore,
the paradigm or philosophical framework of this study is pragmatism.
Pragmatism is a philosophy that gained popularity through the writings of Charles
Sanders Pierce, William James, and John Dewey (Creswell & Plano-Clark, 2010;
Menard, 1997; Morgan, 2007; Wheeldon, 2010). Wheeldon noted:
Instead of relying on deductive reasoning and general premises to reach specific
conclusions, or inductive approaches that seek general conclusions based on
specific premises, pragmatism allows for a more flexible abductive approach... As
such, pragmatists have no problem with asserting both that there is a single “real
world” and that all individuals have their own unique interpretations of that
world. (p. 88)
In short, “The pragmatists clings to facts and concreteness, observes truth at its work in
particular cases, and generalizes” (James, 1907, p.105). Pragmatists disregard the
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absolutist notions found in the qualitative/quantitative paradigm debate and focus more
on discovering “what works” to solve practical problems (Creswell & Plano-Clark, 2010;
Johnson & Onwuegbuzie, 2004).
Mixed methods research, however, is not without its detractors. Creswell (2005)
stated that, “Critics make the allegation that mixed methods favors post positivist
thinking over more interpretive approaches” (p. 276). This assertion is grounded in the
assumption that mixed methods studies subordinate the qualitative research in
relationship to the quantitative (Creswell & Plano-Clark, 2007). Denzin and Lincoln
(2011) believed that mixed methods studies move qualitative methods away from their
intended purpose, which is in the “critical, interpretive framework” (p. 9). Creswell and
Plano Clark (2007) disagree. They believe that the use of qualitative approaches “…in
traditional quantitative experiments elevates qualitative research to a new status and
opens the door for seeing qualitative research as a legitimate form of inquiry” (Creswell,
2005, p. 277). This is particularly true in studies that are dedicated to social change
(Mertens, 2007; Mertens, 2009; Mertens, 2011).
Mertens (2011) noted that, from a transformative perspective, mixed methods
research can:
1. Reveal different versions of reality, including their basis in terms of privilege and
power.
2. Contribute to the change in understanding of what is real in order to focus on
those aspects of the context that can contribute to positive social change.
3. Enhance use of the study findings to support the pursuit of social justice and
human rights.
4. Include both qualitative and quantitative data to facilitate responsiveness for
different participants and issues. (pp.196-197)
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This study specifically attempted to make visible the oppressive structures and practices
in schools.
The study utilized a sequential transformative strategy (Creswell, 2009; Hartwell,
2011; Sweetman, Badiee & Creswell, 2010). This strategy is similar to the sequential
explanatory strategy in that it requires that data be collected separately, prior to merging
the findings in a process known as connecting (Creswell & Plano-Clark, 2011). Creswell
(2009) explains that these strategies differ in their aims in that the transformative
sequential strategy employs a theoretical perspective in which the results of the study
provide a call for action. The notation for this study is:
QUANT

QUAL

This notation was carefully selected to ensure equal weighting of both the quantitative
and qualitative strands (Johnson & Onwuegbuzie, 2004).
Race Research and Quantitative Methods
As previously outlined in the review of literature, scholars interested in
conducting research on racial equality have historically had a tepid relationship at best
with social statistics (Zuberi & Bonilla-Silva, 2008). This situation is based on the
nefarious use of quantitative data to explain and justify academic stratification by race.
Their criticisms deal mostly with the presumed value-neutral interpretations of statistical
findings by incorrectly attributing causation to the racial variable which has been socially
and politically defined and redefined throughout American history (Holland, 2008;
Sleeter, 2000; Zuberi, 2001; Zuberi & Bonilla-Silva, 2008). This has led some scholars to
question the legitimacy and validity of using race as a variable in social statistics, while
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simultaneously encouraging others to avoid using quantitative methods to explore racial
phenomena altogether (Holland, 2008; Zuberi, 2001). However, the failure to include a
racial variable in many cases can be equally as dangerous as misinterpreting the effect,
since it might encourage colorblind assumptions about the statistical results in an
otherwise color-conscious society (Zuberi, 2001).
Therefore, this researcher viewed the question of the racial variable as one of
interpretation related to the manner in which society responds to race, instead of defining
the impact that the inherent characteristic of race has on the dependent variable, which in
this study is a standardized test score outcome (Zuberi, 2001). Specifically, the researcher
used the racial variable to understand the disparate impact of policies and programs on
racial minority students. This variable was interpreted in the emancipatory tradition of the
prodigious Black American scholar WEB Dubois (1898), which was later mirrored by
the powerful work of intellectuals like Steele, with his research on stereotype threat
(1995; 2010), and Darling-Hammond (2010), with her research on educational equity.
Each of these researchers subscribe to this transformative tradition. Dubois stated (1898):
Before we can begin to study the Negro intelligently, we must realize definitely
that not only is he affected by all the varying social forces that act on any nation
at his stage of advancement but that in addition to these there is reacting upon him
the mighty power of a peculiar and unusual social environment which affects to
some extent every other social force. (pp. 9-10)
Therefore, this researcher chose to focus explicitly on the educational forces that lead to
separate outcomes on standardized tests.
To support the emancipatory nature of this study, the researcher incorporated both
quantitative and qualitative methods. As Stewart (2008) noted, “Mixed-methods studies
have the benefits of unveiling the interactive processes inherent in racial inequality while
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empirically highlighting the degree to which this process affects outcomes” (p. 123). The
combination of these methods enable the researcher to utilize social statistics to highlight
the discriminatory effect of being racialized with respect to curricular access, while
utilizing qualitative research to reveal the conditions that create the inequality, exposing
the hidden structures, processes, and discourses surrounding curricular access.
Research Questions
Quantitative
Hypotheses
1. Course selection is a better predictor of standardized mathematics test
scores than gender, race, school, or grade earned.
2. Students in advanced mathematics courses will achieve the
proficiency/college readiness benchmark rating more frequently than those
who are not.
3. White and Asian students are more likely to be enrolled in an advanced
mathematics course than Black, Latino and Native American students.
4. Black and Latino students who participate in advanced mathematics
courses will outperform all students not exposed to advanced content,
regardless of race.
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Qualitative
How does the district’s curricular system (structures, processes, and discourse) influence
course enrollment of students in the district under study?
Mixed Methods Question
How does the curricular system promote differential access to advanced coursework and
contribute to the racial gap in mathematics test scores?
Setting
This study was conducted using data from a suburban Colorado school district
which shall be known as the Oak Trail School District (OTSD). In 2011, the OTSD
enrolled roughly 50,000 students, 15,000 of whom attended one of the district’s six high
schools. The names of the high schools used for this study were, Sandy High School,
Oliver High School, Eastvile High School, Granite High School, Charleston High School
and Campbell High School (Table 3.1). The OTSD has a reputation for having
“successful” schools, with each of its six high schools routinely listed amongst the top six
percent of all public high schools in the nation (Matthews, 2010).
Table 3.1
High Schools
Sandy High School
Oliver High School
Eastville High School
Granite High School
Charleston High School
Campbell High School

OTSD High School Population
9th Grade
10th Grade
Population
Population
409
349
222
228
346
331
380
411
292
223
476
484
2125
2026
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11th Grade
Population
231
197
363
408
241
503
1943

The racial identification of the students in the school district are as follows: White
62%, Black 15%, Hispanic 14%, Asian 8%, Native American 1%. Of these students,
roughly 25% of them are eligible for free and or reduced meals. One important note on
the racial designation of White students: at the time the data was collected for this study,
all Middle Eastern and Western Asian students were raced as White (Guinier & Torres,
2003) by the state of Colorado.
The vision of the school district is “dedicated to excellence”, with overarching
goals of 1) excellence and equity and 2) college and post-secondary preparedness for all
students (Appendix G). These goals are defined as follows:
Excellence and Equity – raising the academic achievement of all students, closing
the gap between the highest- and lowest-performing students, and eliminating the
predictability of achievement by race.
College Preparedness means ensuring that our graduates are not just college
eligible, but are also college ready – equipped with the knowledge and skills they
need to succeed in higher education, regardless of the path they plan to follow
after high school (Appendix G).
The school district put together a series of action steps focused around a “high quality
instructional program” and “supportive learning environments” (Appendix G).
Unfortunately, in spite of the stated goals and action steps, the OTSD, like many schools
districts in Colorado, struggles to address its racial test score and college preparedness
gaps, particularly in mathematics.
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The mean proficiency rates on the mathematics section of CSAP during the 2008
through 2010 school years varied dramatically by ethnicity. The proficiency rates for
Asian and White students were 65.1% and 54.7% in grade 9, and 54.3% and 46.5% in
grade 10(Colorado Department of Education, 2011b). This compares to proficiency rates
for Black and Latino students during the same time period of 20.2% and 25.2% in grade 9
and 13.8% and 16.4% in grade 10 (Colorado Department of Education, 2011b). This
gap in test scores has potentially contributed to the increasing numbers of students
requiring collegiate remediation rates in mathematics. According to the Colorado
Commission on Higher Education (2010), 26% of the OTSD graduates who enrolled in a
Colorado institution of higher education required remediation in at least one subject.
Among the students who needed that remediation, 78% were required to take additional
courses in mathematics. These data help make the student of the OTSD a good sample for
this case study.
Phase I Quantitative
Design. The researcher utilized a non-experimental comparative design for the
quantitative portion of this study. This type of design was chosen because it allows for
the incorporation of inferential statistics enabling the researcher to draw conclusions
beyond the effects of descriptive statistics (Creswell, 2009; Gliner, Morgan & Leech,
2009). The hypotheses for this study were investigated using the statistical techniques of
hierarchical multiple regressions, one-way analysis of variance (ANOVA) and Chisquare tests of independence and analysis of covariance (ANCOVA). Each method was
analyzed using PASW Statistics 18.
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Variables. The independent variables chosen for this study were gender, high
school name, race, math course name and second semester final grade earned. The
dependent variables for this study included the scale scores from the mathematics
sections of the two state mandated standardized exams, the Colorado Student Assessment
Program (CSAP) and the Colorado ACT (COACT). The CSAP was utilized for students
enrolled in grades 9 and 10 and COACT for students enrolled in grade 11. These exams
were chosen as the dependent variables due to their high correlation coefficients in
mathematics (r=.82) and their ability to predict the college preparedness of students
dating back to when they were enrolled in 6th grade (Hutchson, 2011; Lefly, Lovell &
O’Brien, 2011).
The CSAP is a content-related achievement test that is produced by the
CTB/McGraw Hill Company (Colorado Department of Education, 2010c). The CSAP is
multiple choice and constructed response paper-and-pencil examination that uses item
response theory and item pattern scoring procedure to measure student performance.
This examination is given to students annually in March, to comply with Colorado law
22-7-409 C.R.S. in order to maintain compliance with the No Child Left Behind law
(Hutchson, 2011).
“The purpose of the CSAP is to provide an annual measure of student
performance relative to the Colorado Model Content Standards” (Colorado Department
of Education, 2010c, p. 15). The Colorado Model Content Standards for high school
mathematics include 1) number sense, 2) algebra, patterns, and functions 3) statistics and
probability 4) geometry 5) measurement and 6) computational techniques. The
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examination also focuses on sub-content standards which include multiple
representations of linear/nonlinear functions and proportional thinking in grade 9 and
multiple representations of functions and probability and counting techniques in grade 10.
The mathematics section of the CSAP has a scale score range from 340 to 920 in
grade 9 and 370 to 950 in grade 10. The minimal scale score a student would need to
achieve in order to earn the satisfactory designation of proficient is 602 in grade 9 and
627 in grade 10 (Appendix A). The mean score for 9th grade students who took the
mathematics section of the CSAP in 2008 was 586 (S.D. 74.0) (Colorado Department of
Education, 2008). In 2009 the mean scale score for 9th grade students was 568 (S.D.,
75.8) and was 587 (S.D. 73.2) for students in grade 10(Colorado Department of
Education, 2009). The mean scale score for 10th grade students who took the
mathematics section of the CSAP in 2010 was 588 (S.D. 73.2) (Colorado Department of
Education, 2010c).
The COACT is the state version of the college entrance exam provided to all 11th
grade public school students in the state of Colorado each year in the month of April.
The COACT is an equivalent assessment to the national college entrance exam offered by
ACT. Like the national examination, the COACT is a multiple choice test that assesses
students’ academic preparedness in the subjects of English, Mathematics, Reading and
Science. Participants are provided scale scores that range from 1-36 with 36 representing
the maximum score a participant can earn. Once completed, these scores can be
submitted to universities and act as an indicator of college preparedness.
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While equivalent in value, the students who are assessed on the COACT differ
slightly from those who typically are assessed for the national exam. Hutchson (2011)
notes, the national ACT administered is typically only taken by college-bound students,
whereas “…the COACT is given to all 11th graders enrolled in Colorado public schools,
regardless of their post-graduation aspirations” (Hutchson, 2011, p. 3). This in turn
allows for Colorado school leaders to identify progress toward college entrance for all
students, instead of reserving this opportunity for a self-selecting few.
The purpose of the exam is to measure students’ academic preparedness for
collegiate level content in the subjects assessed (ACT, 2007). In the subject of
mathematics the assessment seeks to ascertain participant knowledge of the prerequisite
skills for successful performance in an entry level collegiate mathematics course.
Specifically, the exam seeks to assess content area knowledge in pre-algebra, elementary
algebra, intermediate algebra, coordinate geometry, plane geometry, and trigonometry.
These six content areas are assessed by the four cognitive levels of knowledge and skills,
direct application, understanding concepts, and integrating conceptual understanding
(ACT, 2007).
To help evaluate student comprehension of these tasks, ACT established what
they regard as College Readiness Benchmarks. The minimal College Readiness
Benchmark score for mathematics is 22 on their scale of 1-36. ACT states that students
who meets their College Readiness Benchmark will “…have about a 50 percent chance
of earning a B or better and approximately a 75 percent chance or better of earning a C or
better in the corresponding entry-level college course or courses” (ACT, 2007, p. 24).
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The mean score for the mathematics section of the COACT was 19.3 in 2010 and was 20
in 2011 (Colorado Department of Education, 2011d).
Data collection. The quantitative portion of this study featured a data set from
the OTSD graduating class of 2012. Among those selected were a subset of the larger
group that only included students who received valid scores for the mathematics sections
of the state-mandated standardized exams offered in grades 9, 10, and 11. The original
sample of the students in the class of 2012 who were assessed on these exams totaled
2993 when they were enrolled in grade 9, 3076 in grade 10, and 2972 in grade 11. These
numbers were reduced to only include students who were enrolled in the district from
grades 8 through 12 to minimize the impact of inter-district mobility on achievement
(Hanushek, Kain, & Rivkin, 2004). Due to the overwhelming number of math courses
offered by the school district (grade 9, 34 math courses; grade 10, 56 math courses; grade
11, 57 math courses), the sample was further reduced to only include students enrolled in
the 10 most populated math courses in each grade. This reduced the sample size to 2125
in grade 9, 2033 in grade 10, and 1943 in grade 11.
The math courses were then placed into one of the following categories:
advanced, grade level. and below grade level coursework. These categorical designations
were informed by the mathematics curriculum guide supplied by the OTSD. Below grade
level coursework was defined as Pre-Algebra in grade 9, Algebra 1 in grade 10, and
Geometry in grade 11. Grade level courses were defined as Algebra 1 and CP1 Algebra 1
in grade 9, Geometry and CP Geometry in grade 10, and Algebra 2 and CP Algebra 2 in

1

CP is short for College Preparatory
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grade 11. All of the other courses not mentioned were designated as advanced (Tables
3.2-3.4).
Table
3.2

Ninth Grade Coursework by Level
n

Percent

Below Grade Level
Coursework

Pre-Algebra

79

3.7

Below Grade Level Total

79

3.7

Grade Level
Coursework

Algebra 1

826

38.9

95

4.5

Grade Level Total

921

47.1

Algebra 1 Honors

106

5

Geometry

152

7.2

62

2.9

506

23.8

Advanced
Coursework

CP Algebra 1

CP Geometry
Geometry Honors
Algebra 2

98

4.6

114

5.4

87

4.1

Advanced Total

1125
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Ninth Grade Total

2125

100

Algebra 2 Honors
Algebra 2/Trig Honors

Table
3.3

Tenth Grade Coursework by Level
n

Percent

Below Grade Level
Coursework

Algebra 1

166

8.2

Below Grade Level Total

166

8.2

Grade Level
Coursework

Geometry

464

22.9

CP Geometry

230

11.4

Grade Level Total

860

42.4

Geometry Honors

122

6

Geometry/ Trigonometry

177

8.7

Algebra 2

108

5.3

CP Algebra 2

187

9.2

Algebra 2 Honors

243

12

Algebra 2/Trig Honors

172

8.5

Pre-Calculus Honors

157

7.7

Advanced Total

1166

57.6

Tenth Grade Total

2026

100

Advanced
Coursework
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Table
3.4

Eleventh Grade Coursework by Level

Below Grade Level
Grade Level
Coursework

Advanced
Coursework

n

Percent

Geometry

133

6.8

Below Grade Level Total

133

6.8

Algebra 2

578

29.7

CP Algebra 2

226

11.9

Grade Level Total

937

48.4

Algebra 2 Honors

95

4.9

Pre-Calculus

96

4.9

Pre-Calculus/Trigonometry

251

12.9

Trigonometry/Pre-Calculus Honors

258

13.3

Pre-Calculus Honors

78

4

AP Calculus AB

82

4.2

AP Calculus BC

146

7.5

Advanced Total

1006

51.7

Eleventh Grade Total

1943

100

Phase II Qualitative
A case study design was used for the qualitative portion of in this study. Case
studies involve in-depth collection of multiple sources of data to facilitate the exploration
of a phenomenon within its natural context (Baxter & Jack, 2008). The data collected for
this particular study included semi-structured interviews and archival records. Through
case study, the researcher can reveal the real world contexts of bounded systems that are
not always recognizable when quantitative research methods are solely applied (Creswell,
2009; Creswell & Plano-Clark, 2010; Patton, 2002).
Sampling. Participants for this study were recruited via purposive sampling
(Creswell, 2006; Creswell, 2009; Patton, 2002). This type of sampling is used to
strategically and intentionally select participants who have the capacity to bring context
and clarity the questions under study (Patton, 2002). The specific purposive sampling
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strategy used for this study was maximum variation sampling (Creswell, 2009; Patton,
2002), in which the researcher seeks to access a diverse group of participants to identify
common interview answer patterns related to the phenomenon under study (Patton,
2002).
Data analysis. Patton (2002) noted that one of the major challenges of
conducting qualitative research, “lies in making sense of massive amounts of data” (p.
432). Therefore, to assist with this process, the researcher took deliberate steps to reduce
the voluminous amounts of data in order to produce a coherent picture of the case. Upon
completion of the study, the researcher transcribed each of the interviews himself. Patton
(2002) encouraged researchers to transcribe some if not all of their interviews as opposed
to relying on a transcription service, allowing them to get quickly immersed in the data.
Once the interviews were transcribed, the researcher organized the data into
separate electronic documents to prepare them for entry into a computer-assisted
qualitative data analysis software package called ATLAS.ti (Version 6.2.27). This
package supports the researcher in organizing the data in a coherent fashion. Specifically,
this package aided the researcher in the retrieval of all data segments related to the study.
Furthermore, it allowed the researcher to construct visual representations of codes,
analytic memos, and other findings to assist with the process of categorical aggregation
(Creswell, 2009).
The coding process for this study was informed by the work of Saldaña (2009),
who defined a code as a “word or short phrase that symbolically assigns a summative,
salient, essence-capturing, and/or evocative attribute for a portion of language based on
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visual data” (p. 3). The purpose of coding is to allow the researcher to aggregate the data
into categories and patterns (Creswell, 2006; Creswell, 2009; Patton, 2002). Saldaña
recommended that researchers break the coding process up into two cycles. The first
cycle is traditionally regarded as the initial coding process where the researcher assigns
broad primary categories to the information collected. During this process the researcher
attempts to make sense of the data by identifying numerous categories and similarities
that may arise during the analysis (Saldaña, 2009). The second cycle is a much more
intensive process that is focused on prioritizing, synthesizing, and reducing the initial
categories into more accurate secondary categories. Here the researcher is looking to
identify specific patterns in the coded data that will lead to the identification of major
themes (Saldaña, 2009).
Saldaña (2009) offered coding methods for both cycles and specifically
encouraged the hybridization of methods in the first cycle. Therefore, the first cycle
coding methods used for the analysis of the qualitative data were evaluation and in vivo
coding. Evaluation coding refers to the “application of non-quantitative codes onto
qualitative data, which assigns judgments about the merit and worth of program or
policies” (Saldaña, 2009, p. 97). Evaluation coding enables the researcher to interrogate
data with the intention of making judgments about organizational policies and the
effectiveness of programs, with the end goal of using the information to make
recommendations for change (Patton, 2002; Saldaña, 2009). In vivo coding refers to the
process of identifying the exact words and categories used by the participants in the study
(Creswell, 2009; Patton, 2002, Saldaña, 2009). This method can capture the native
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phrases and terms of the organizational culture being study to help understand the
participants’ shared meaning (Saldaña, 2009; Schein, 2004).
The second cycle method was pattern coding, which refers to the process of
grouping primary codes into smaller, secondary categories based upon similar patterns
that emerged in the collection of first cycle data (Saldaña, 2009). This process helps in
theming of the data, which allows the researcher to make naturalistic generalizations
about the data (Creswell, 2009).
Internal Validity. One of the goals of explanatory case studies is to establish
relationships between the results and reality (Merriam, 1998). Therefore, dependability
and consistency (Lincoln & Guba, 1985) of the qualitative findings are paramount (Yin,
2009). To ensure internal validity the researcher incorporated qualitative strategies
known as member checking and triangulation of sources (Merriam, 2008). These
methods were utilized to reduce the degree of systematic bias that can occur during the
data analysis phase of a study (Patton, 2002).
Member checking refers to the process of allowing interview participants to
determine the accuracy of their accounts by reviewing preliminary analyses (Creswell,
2009). This is done to ensure that the participants have clearly communicated their
intentions. For this study, participants were given a copy of their interview transcripts and
encouraged to make amendments or additions to what was reported. After reviewing the
transcripts, participants made comments such as, “From what I could see it all looked
good” and “Feel free to use the info as you need.”
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Triangulation of sources refers to the process of checking for consistency among
the different sources of a study’s qualitative data (Patton, 2002). The goal of this
approach is to corroborate findings through the incorporation of multiple forms of data
(Creswell, 2009). The sources triangulated for this study included interview transcripts,
school board minutes, district performance documents, faculty handbooks, student
handbooks, course registration guides, and school board policies. The information from
these documents provided an additional validation source for the participants’ comments.
External Validity. The context-specific nature of case study research prevents
generalizability in the statistical sense. However, as Yin (2009) noted, statistical
generalizations are not the case study researcher’s goal. Rather, the case study researcher
seeks analytical findings that may generalizable to a broader theory. In this study, the
theory under investigation is OTL.
Data Mixing
The data collected for the qualitative and quantitative strands of the study were
mixed during the interpretation phase. Creswell and Plano-Clark (2010) noted that in
many studies the research questions that undergird the interpretation of the mixed data
are largely implicit; they recommend that researchers be clear regarding the theoretical
and conceptual links being made during integration. Therefore, the mixed methods
question for this study was:
How does the curricular system promote differential access to advanced
coursework and contribute to the racial gap in mathematics test scores?
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The findings of the quantitative and qualitative portions of this study were merged
through methods triangulation (Patton, 2002). Patton (2002) regarded this process as the
integration of both methods to “…elucidate complementary aspects of the same
phenomenon” (p. 558). In this study, that phenomenon is the college preparedness gap in
mathematics.
Researcher Positionality
Milner (2007) encouraged all researchers to consider their racial and cultural
positionality prior to conducting research to reduce “the seen, unseen and unforeseen” (p.
397) dangers inherent to race research. Therefore, to remain transparent and honor this
ethos it is important to note that the researcher identifies himself as a Black American
who, by virtue of this racialized experience, has acquired experiential knowledge of the
subjugated academic experience of racial minority students in public schools.
Additionally, the researcher is currently in his eighth year of employment with the
study’s school district. He has worked in three of the district’s six high schools in various
instructional and leadership capacities and is currently employed as an assistant principal
in one of the high schools.
The combination of these identities can both assist and hinder the collection of
qualitative data. The researcher who investigates his own organization is afforded local
and tacit knowledge (Cochran-Smith & Lytle, 1993; Herr & Anderson, 2005) that may be
concealed from an outside researcher. Specifically, insider status provides the researcher
with access to employees and organizational ways of knowing (Schein, 2004) that might
not be immediately available for outside researchers. Where the outside researcher may
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be required to spend endless amounts of time learning about the contextual nuances of the
organization under study, the inside researcher can rely upon experiential knowledge of
implicit and explicit practices.
Nevertheless, the inside researcher must confront the limitation of bias that insider
knowledge presents. Outside researchers studying an organization are presumed to be less
impressionistic than insiders (Herr & Anderson, 2005). More importantly, the existence
of professional relationships with the participants creates the opportunity for
unintentional influence on interview responses. Nevertheless, these concerns can be
mitigated through validity measures and should not prevent researchers from
investigating issues with which they are closely involved. Herr and Anderson (2005)
reminded us that all research, independent of the positionality of the researcher, is
“…derived from our own unique experiences” (p. 60).
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Chapter Four
Quantitative Results
Introduction
This section details the results of the quantitative analysis that addressed the
study’s four hypotheses. Specifically, it presents the results of analysis of the class of
2012’s mathematics standardized test scores from grades 9, 10 and 11. The hypotheses
that were tested are as follows:
1. Course selection is a better predictor of standardized mathematics test
scores than gender, race, school, or grade earned.
2. Students in advanced mathematics courses will achieve the
proficiency/college readiness benchmark rating more frequently than those
who are not.
3. White and Asian students are more likely to be enrolled in an advanced
mathematics course than Black, Latino and Native American students.
4. Black and Latino students who participate in advanced mathematics
courses will outperform all students not exposed to advanced content,
regardless of race.
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The first hypothesis was tested with a regression analysis; the second with a one-way
ANOVA and a Pearson chi-square; the third with a Pearson chi-square; and the fourth
hypothesis with an ANCOVA.
Descriptive Statistics
An analysis of the descriptive data revealed that racial test score gaps could be
identified in all three samples. The descriptive information for the racial test score gap in
grades 9, 10, and 11 is presented in Tables in 4.1-4.3.
Table 4.1

Racial Test Score Gap Grade 9

Math CSAP Score Grade 9
Race

Mean

N

Std. Deviation

Native American

585.29

7

43.729

Asian

623.84

206

56.882

Black

570.97

269

56.045

Latino

576.84

237

48.257

White

614.58

1406

54.283

Total

605.65

2125

57.036

Table 4.2

Racial Test Score Gap Grade 10

Math CSAP Score Grade 10
Race

Mean

N

Std. Deviation

593.57

7

43.278

Asian

635.2

179

64.167

Black

574.27

267

65.568

Latino

581.89

244

57.807

White

623.71

1329

58.788

Total

613.07

2026

63.516

Native American
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Table 4.3

Racial Test Score Gap Grade 11

Math ACT 11th
Race

Mean

N

Std. Deviation

Native American

19.86

7

4.67

Asian

24.88

181

5.191

Black

19.49

230

4.413

Latino

19.91

215

4.152

White

23.81

1310

5.292

Total

22.95

1943

5.381

A one-way ANOVA was conducted to assess the differences between the groups
in each of the samples. In the 9th grade sample the analysis yielded an F(4, 2120) =
60.072, p < .001. The Levene’s test for equality of variances between the groups was
violated (p = .022), so a Dunnett’s T3 post-hoc test was used. The results of this analysis
revealed significant mean differences between White participants (M = 614.58, 95% CI
[611.74, 617.42]), Black participants (M = 579.97, 95% CI [564.24, 577.70]), p < .001,
and Latino participants (M = 576.84, 95% CI [570.66, 583.01]), p < .001. Significant
differences were also found when Asian participants (M = 623.84, 95% CI [616.03,
631.66]) were compared to Black participants (p < .001) and Latino participants (p <
.001). The remaining comparisons between the racial groups all yielded non-significant
results (Appendix D).
In the 10th grade sample the analysis yielded an F(4, 2021) = 60.995, p < .001.
The Levene’s test for equality of variances between the groups was violated (p = .041)
in this sample as well, indicating the need to use a Dunnett’s T3 post-hoc test. The results
of this analysis were similar to those of the 9th grade sample in that they revealed
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significant differences between the mean scores of the White participants (M = 623.71,
95% CI [620.54, 626.87]), Black participants (M = 574.27, 95% CI [566.37, 582.17]), p
< .001, and Latino participants (M = 581.89, 95% CI [574.60, 589.17]), p < .001.
Significant differences were again found when Asian participants (M = 635.20, 95% CI
[625.74, 644.67]) were compared to Black participants (p < .001) and Latino
participants (p < .001). The remaining comparisons between the racial groups all yielded
on-significant results (Appendix D).
Finally, in the 11th grade sample, findings similar to the previous two were
obtained. The analysis revealed an F(4, 1938) = 62.750, p < .001. The Levene’s test for
equality of variances between the groups was violated in this sample as well (p < .001),
indicating the need to use a Dunnett’s T3 post-hoc analysis. The results of this analysis
revealed significant differences between the mean scores of the White participants (M =
23.81, 95% CI [23.52, 24.10]), Black participants (M = 19.49, 95% CI [18.92, 20.06]), p
< .001, and Latino participants (M = 19.91, 95% CI [19.35, 20.47]), p < .001.
Significant differences were also found when Asian participants (M = 24.88, 95% CI
[24.12, 25.65]) participants were compared to Black participants (p < .001) and Latino
(p < .001). Like the prior samples, the remaining comparisons between the racial groups
again produced non-significant results (Appendix D).
Finally, a Pearson correlation test was used to examine the relationships between
the study variables. The correlation tables for each of the samples can be found Tables
4.4-4.6.

69

Table 4.4

Grade 9 Sample Correlations

Math CSAP
Score Grade 9

Gender

Race

School

Course

Grade
Earned

Math CSAP Score Grade 9
Gender

.052*
.117**

.032

School

.255

**

.016

.167**

Course

.761**

.018

.046*

.200**

Grade Earned

.525**

-.134**

.031

.172**

Race

.358**

*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).

Table 4.5

Grade 10 Sample Correlations
Math CSAP
Score Grade 10

Gender

Math CSAP Score Grade
10
Gender

.073**

Race

.128**

.037

Race

School

School

.299

**

.024

.163**

Course

.745**

.004

.062**

.271**

.029

.161**

Grade Earned

.486**
-.130**
**. Correlation is significant at the 0.01 level (2-tailed).
Table 4.6

Course

Grade
Earned

.367**

Grade 11 Sample Correlations

Math ACT 11th

Gender

Race

School

Course

Math ACT 11th
Gender

.118**

Race

.119**

.047*

School

.333**

.007

.154**

Course

.826**

.023

.048*

.232**

.065**

.189**

Grade Earned

.521**
-.089**
**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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.416**

Grade
Earned

Data Screening
For the first hypothesis, the independent variables or predictors were entered into
the regression analysis in the following order: gender, race, high school name, math
course name, and second semester final grade earned. Each predictor group included
dummy coded variables (1= yes, 0 = no) to investigate the predictive ability of the unique
contribution of the individual variables that comprised the block. A coefficient of
determination was used to investigate whether the addition of each new group of
predictors resulted in an improvement in the fit of the model (R2 change). These changes
and the remaining hypotheses for this study were measured against an alpha level of .05.
Bobko (2001) has noted that, prior to conducting a regression analysis, it is
essential to verify the distributional assumptions about the error terms (i.e., normality,
mean of zero, homoscedasticity, and independence) before making inferences about the
data. Therefore, each assumption was tested for each grade to assess the goodness of fit
of the model (Bobko, 2001). The analysis indicated that the assumption of normality was
violated for data from grades 9 (p <.001), 10 (p <.001), and 11 (p <.001). Bobko (2001)
noted that this assumption is the least important of the four as “significance tests are
robust to violations of normality” (p. 151). Each of the remaining assumptions however,
was met. These assumptions were tested by evaluating the unstandardized residuals in a
scatterplot. The analysis indicated that, for each grade, the residuals were clustered
around the zero line with the errors being independently distributed (Appendix E).
A review of the VIF and tolerance statistics revealed that all of the independent
variables in each model were tolerated. The tolerance statistic for the independent
variables in each of the three grades exceeded .1 (Bobko, 2001; Mertler & Vannatta,
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2010). Additionally, the VIF for each predictor in each of the samples was less than 10,
indicating an absence of multicollinearity between the independent variables (Appendix
F).
Hypothesis 1. Course selection is a better predictor of standardized mathematics
test scores than gender, race, school, or grade earned.
The null hypothesis was rejected when the participants were in grades 9, 10, and
11. The hierarchical multiple linear regression analysis revealed that the combination of
the predictor blocks of gender, race, high school, course selection, and grade positively
predicted 9th grade CSAP math scores, R²adj = .711, F(23, 2078) = 226.06, p < .001, 95%
CI[541.593, 555.561], 10th grade CSAP math scores R²adj = .688, F(23, 2002) = 195.143,
p < .001, 95% CI[542.715, 560.522], and 11th grade ACT College Readiness benchmark
scores, .R²adj = .769, F(23, 1919) = 281.860, p < .001, 95% CI[18.171, 19.226]. In total,
this model accounted for 71.1% of the variance for the grade 9 sample, 68.8% for grade
10, and 76.9% for the grade 11 sample. These variances are considered to be large, since
Cohen (1992) noted that a variation of 26% corresponds to a large effect in multiple
regression analysis.
The course selection block substantially produced the largest change in variance
for each of the samples in Grade 9, ΔR² = .452, p < .001, 10 ΔR² = .430, p < .001 and 11,
ΔR² = .506, p < .001. This reveals that when the other predictor blocks were held
constant, course selection still produced an effect size that would be considered large by
the Cohen (1992) standard (Appendix F). In fact, each of the variables in the course
selection predictor group yielded a significant value (p < .05) and revealed an increase in
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standardized test score performance when curricular access increased beyond the most
populated grade level course (Grade 9, Algebra 1; Grade 10, Geometry & Grade 11,
Algebra 2). The analysis simultaneously revealed a substantial decline in standardized
test scores with for courses below grade level (Appendix F).
The race predictor block was found to be significant and produced an ΔR² = .101,
p < .001 in the grade 9 sample, an ΔR² = .105, p < .001 in grade 10 and ΔR² = .112, p <
.001 in grade 11. While the combination of the variables in the racial predictor block
were significant, the Native American variables failed to achieve the significance
threshold in each of the samples (Grade 9, p =.802; Grade 10, p =.910, and Grade 11, p
=.419). However, the Native American may have been affected by the small number of
participants in this group (n = 7).
Societal effect of the other racial variables negatively affected performance.
While some were significant, this impact was relatively small when compared to the
maximum attainable points on the each of the exams (9th grade Math CSAP = 920; 10th
Grade Math CSAP = 950, and 11th Grade COACT= 36). The societal effect of race for
Black students was significant in all three samples with B = -10.465, t = -4.749, p < .001
for the grade 9, B = -14.725, t = -5.7341 p < .001, for grade 10, and B = -0.586, t = 2.991, p =.004 for the sample in grade 11. The same was true for Latino students, B = 4.756, t = -2.096, p = .019 (Grade 9), B = 6.221, t = -2.396, p = .017 (Grade 10), and B =
-.515, t = -2.573 p =.0101 (Grade 11). Finally, the effect of race was significant for only
the grade 11 sample of Asian students. For the non-significant grade 9 and grade samples,
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B = -5.517, t = -2.356, p =.036 and B = -2.572, t = -.896, p = .370. The significant grade
11 sample yielded B = -.059, t = -2.818, p = .005.
The high school predictor block in the grade 9 sample yielded an ΔR² = .178, p <
.001, an ΔR² = .176, p < .001 for grade 10 sample, and finally an ΔR² = .178, p < .001 for
the sample in grade 11. The direction of the relationship for the individual school level
variables was negative for all of the high schools. In grade 9, all of the high schools
maintained significantly predicted outcomes except Charleston High School High School
(p =.418). In grade 10 this was true for only Georgia and Oliver high schools, while in
grade 11 all of the high school variables remained significant. In each of the samples,
Oliver high school produced the largest decline in test score performance compared to the
constant of Columbia High School with B = -31.077, t = -9.716, p < .001 in the grade 9
sample, B = -35.692, t = -10.809, p < .001, in the grade 10 sample, and B = -.3102, t =
-11.958, p < .001, in the grade 11 sample.
The grade earned predictor block yielded an ΔR² = .063, p < .001 for the grade 9
sample, an ΔR² = .039, p < .001 for grade 10, and an ΔR² = .031, p < .001 for the grade
11 sample. The letter grade variables in each of the samples were significant (p < .001),
showing a corresponding increase in standardized test score performance with increased
grades.
Finally, the gender predictor block produced an ΔR² = .002, p =.015 for grade 9,
an ΔR² = .005, p < .001 for grade 10, and ΔR² = .013, p < .001 for grade 11. The male
effect positively affected performance in the grade 9 sample, B = 7.523, t = 5.492, p <
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.001, the grade 10 sample, B = 11.989, t = -7.414, p < .001, and the grade 11 sample, B =
1.016, t = 8.020, p < .001.
Hypothesis 2. Students in advanced mathematics courses will achieve the
proficiency/college readiness benchmark rating more frequently than those who
are not.
The null hypothesis was rejected for the samples for grades 9, 10, and 11. A
descriptive analysis revealed that the percentage of students achieving a score of at least
proficient (minimum score of 602) was 52.7% in grade 9, and in grade 10 was 42.6%
(minimum score of 627). In grade 11, 57.9% of the sample achieved the college readiness
benchmark score of at least 22 (See Figure 4.1).
Figure 4.1. Percent At or Above Proficient/Benchmark Score by Grade.

Percent at or Above Proficient/Benchmark
Score by Grade
Proficient/Benchmark Score Yes
52.7%
(n =1120)

47.3%
(n = 1005)

Grade 9

Proficient/Benchmark Score No
57.4%
(n = 1162)

42.6%
(n = 864)

Grade 10

57.9%
(n = 1125)
42.1%
(n = 818)

Grade 11

However, when these rates were analyzed by course level the analysis revealed
that access to advanced coursework played an important role in enabling students to
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achieve a minimum proficiency/college readiness benchmark score. The mean scales
scores for the classes are listed in Table 4.7.
Table 4.7

Mean Math CSAP Scores for Grade 9

Transcript Course Name Grade 9

Mean

N

Std. Deviation

Pre-Algebra
Algebra 1
CP Algebra 1
Geometry
Algebra 1 Honors
Algebra 2
CP Geometry
Geometry Honors
Algebra 2 Honors
Algebra 2/Trig Honors

519.96
565.12
597.09
605.36
611.9
630.32
632.77
645.6
675.46
699.51

79
826
95
152
106
98
62
506
114
87

42.7
39.52
29.8
29.614
28.672
34.344
26.224
35.467
32.775
30.621

Total

605.65

2125

57.036

Here one can observe that students in more difficult courses have higher mean CSAP
math scores in grade 9. A one-way ANOVA indicated a significant difference between
mean scores of all of the courses in the grade 9 sample, F(6, 2118) = 342.439, p < .001,

2= .492.
A Pearson chi-square test of independence revealed that course level is
independent of achieving a 9th grade CSAP proficiency scores, χ2 [df = 2, N = 2125] =
927.527, p < .001, d = .643. In grade 9, 83.6% of students enrolled in advanced
coursework achieved a score of at least proficient, while only 19.3% of the grade level
students and 1.3% of the below grade level students hit this mark (Figure 4.2). In fact
access to advanced mathematics coursework proved to be such a powerful indicator that
students who earned final semester grades of D or F in advanced coursework had higher
mean math CSAP scores in the 9th grade than students in grade level or below who
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earned a grade of A, B or C. An independent samples t-test was conducted to compare
these groups and the analysis revealed that students in advanced courses who earned final
grades of D or F significantly outperformed (M=614.03, SD=38.76) students in grade
level and below grade level courses who earned final grades of A, B or C (M=575.32,
SD=38.80); t (762) =-9.183, p < 0.001. Moreover the mean score of the students in this
advanced coursework was high enough to achieve a score of proficient (minimum score
of 602) on the mathematics section of the 9th grade CSAP. These results suggest that
access to advanced coursework positively impact test score outcomes in mathematics on
the 9th grade CSAP.
The same trend was found to be true in grade 10. The mean scale scores for these
courses are listed in Table 4.8.
Table 4.8

Mean Math CSAP Scores for Grade 10

Transcript Course Name Grade 10

Mean

N

Std. Deviation

528.9
571.19
588
597.2
620.63
621.19
645.56
654.15
681.91
703.54
613.07

166
464
230
177
122
187
108
243
172
157
2026

58.328
43.096
44.83
40.911
36.627
32.592
34.692
36.082
32.594
34.452
63.516

Algebra 1
Geometry
CP Geometry
Geometry/ Trigonometry
Geometry Honors
Algebra 2
CP Algebra 2
Algebra 2 Honors
Algebra 2/Trig Honors
Pre-Calculus Honors
Total

A one-way ANOVA indicated a significant difference between mean scores of all of the
courses in the grade 10 sample, F(6, 2019) = 308.809, p < .001, 2= .479.
A Pearson chi-square test of independence revealed that course level is
independent of achieving a 10th grade CSAP proficiency score, χ2 [df = 2, N = 2026] =
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674.808, p < .001, d = .547. In grade 10, 67.1% of students enrolled in advanced
coursework achieved a score of at least proficient. This was a slight decrease from the
grade 9 sample. Among the grade level students, only 11.4% hit the mark, while this was
true for only 1.8 % of the below grade level students (See Figure 4.2). Once again, access
to advanced mathematics coursework proved to be a powerful indicator for students who
earned poor grades in advanced coursework. An independent samples t-test was
conducted to compare 10th grade CSAP math scores of students who earned final
semester grades of D or F in advanced coursework against students in grade level and
below courses who earned final grades of A, B or C. The analysis revealed that students
in advanced courses who earned final grades of D or F significantly outperformed
(M=610.10, SD=50.36) students in grade level and below grade level courses who earned
final grades of A, B or C (M=578.14, SD=44.44); t (719) = -7.53, p < 0.001. These
results suggest that access to advanced coursework positively impact test score outcomes
in mathematics on the 10th grade CSAP.
Finally, and perhaps most importantly, the same trend was found to be true in the
grade 11 sample of results from the highest stakes test, the COACT. The mean scale
scores for courses are listed in Table 4.9.
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Table 4.9

Mean Scores for COACT

Transcript Course Name Grade 11

Mean

N

Std. Deviation

Geometry

16.04

133

2.032

Algebra 2

18.83

578

2.872

CP Algebra 2

20.61

226

3.361

Algebra 2 Honors

22.68

95

3.428

Pre-Calculus

24.46

96

3.132

Pre-Calculus/Trigonometry

24.72

251

3.154

Trigonometry/Pre-Calculus Honors

26.29

78

2.624

Pre-Calculus Honors

28.16

258

3.125

AP Calculus AB

28.54

82

2.966

AP Calculus BC

31.25

146

2.895

Total

22.95

1943

5.381

A one-way ANOVA indicated a significant difference between mean scores of all of the
courses in the grade 11 sample, F(8, 1937) = 525.446, p < .001, 2= .685
A Pearson chi-square test of independence revealed that course level is
independent of achieving an 11th grade COACT college readiness benchmark score, χ2 [df
= 2, N = 1943] = 921.893, p < .001, d = .670. In this sample, 90.3% of students in
advanced courses achieved the college readiness benchmark, which represents the highest
marks between the three samples. This was true for only 26.5% students in grade level
courses and for 3.0% for those enrolled in courses below grade level (See Figure 4.2).
Finally, similar to when the students in the sample were enrolled in grades 9 and 10,
access to advanced mathematics coursework proved to be a powerful indicator on the
COACT for those who earned poor grades in advanced courses. An independent
samples t-test was conducted to compare 11th grade COACT math scores of students who
earned final semester grades of D or F in advanced coursework against students in grade
level and below courses who earned final grades of A, B or C.. An independent samples
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t-test was conducted to compare these groups and the analysis revealed that students in
advanced courses who earned final grades of D or F significantly outperformed
(M=24.02, SD=3.49) students in grade level and below grade level courses who earned
final grades of A, B or C (M=19.66, SD=3.27); t (719) = -7.53, p < 0.001. Moreover the
mean score of the students in this advanced coursework was high enough to achieve a
score beyond the college readiness benchmark for mathematics (minimum score of
22).These results suggest that access to advanced coursework positively impact test score
outcomes in mathematics on the 11th grade COACT.
Figure 4.2. Percent At or Above Proficient/Benchmark by Course Level.

Percent at or Above Proficient/Benchmark
by Course Level
Advanced

Grade Level

Below Grade Level
93.0%

83.6%
67.1%

26.0%

19.3%

11.4%
1.8%

1.3%
Grade 9

Grade 10
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3.0%
Grade 11

Hypothesis 3. White and Asian students are more likely to be enrolled in an
advanced mathematics course than Black, Latino and Native American students.
The null hypothesis was rejected samples in grades 9, 10, and 11, where a
majority of students in all three samples were enrolled in above grade level courses. Of
the 2125 students from Grade 9, 52.9% were enrolled in above grade level courses,
43.3% were enrolled in grade level courses, and 3.7% were enrolled in below grade level
courses. Of the 2026 students in the grade 10 sample, 57.6% were enrolled in above
grade level courses, 34.3% were enrolled in grade level courses, and 8.2% were enrolled
in below grade level courses. Finally, of the 1943 grade 11 students, 51.8% were in
advanced courses, 41.4% were in grade level courses, and 6.8% were in below grade
level courses (see Figure 4.3).
Figure 4.3 Percent at Each Level by Grade

Percent at Each Level by Grade
Above Grade Level

At Grade Level

57.6%
(n = 1166)

52.9%
(n = 1125)

51.8%
(n = 1006)

43.3%
(n = 921)
34.3%
(n = 694)

41.4%
(n = 804)

8.2%
(n = 166)

3.7%
(n = 79)
Grade 9

Below Grade Level

Grade 10
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6.8%
(n = 133)

Grade 11

In the grade 9 sample, the overwhelming majority of White and Asian students,
59.10%, were enrolled in the above grade level courses, while this was true for only
33.50% of Black, Latino and Native American students. The majority of Black, Latino,
and Native American students, 57.6%, were enrolled in grade level courses (see Figure
4.4). A Pearson chi-square test revealed significant differences , χ2 [df = 2, N = 2125] =
102.615, p < .001, d = .220. Thus, the findings of this analysis reveal that increased
enrollments of White and Asian students in advanced mathematics courses gave them
increased opportunities to achieve a score of proficient or advanced on the 9th grade
CSAP compared to Black, Latino, and Native American students.
This was true in the grade 10 sample as well, with 62.5% of White and Asian
students enrolled in the above grade level courses compared to only 43.10% of Black,
Latino, and Native American students. In this sample, a slight majority of Black, Latino,
and Native American students, 60.7%, were enrolled in the above grade level courses
(see Figure 4.4). A Pearson chi-square test revealed that these significant group
differences were found to be, χ2 [df = 2, N = 2026] = 75.690, p < .001, d = .193.
Therefore, similar to the 9th grade sample, White and Asian students in the 10th grade
sample had increased opportunities over Black, Latino, and Native American students to
enroll in above grade level mathematics courses. These improved opportunities
potentially gave White and Asian students more opportunities to achieve a proficient or
advanced score on the 10th grade CSAP.
Finally, for the grade 11 sample, 58.1% of White and Asian students were
enrolled in the above grade level courses compared to only 30.8% of Black, Latino, and
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Native American students. In this sample, the majority of Black, Latino, and Native
American students, 54.4%, were enrolled in the grade level courses (see Figure 4.4). A
Pearson chi-square test of independence revealed that these differences were significant,
χ2 [df = 2, N = 1943] = 129.276, p <.001, d = .258. Once again, the hypothesis for the
grade 11 sample revealed that White and Asian students had increased opportunities to
learn advanced coursework compared Black, Latino, and Native American students, thus
enabling them to more frequently gain access to the courses that are predictive of
receiving a COACT score that is at or above the college readiness benchmark score of 22.
Figure 4.4. Coursework Level by Race and Grade.

Coursework Level by Race and Grade
Black, Latino or Native American

White or Asian

62.5%

59.1% 60.8%

58.1%

43.1%

54.4%

42.1%

37.8%

37.4%

33.5%

31.6%

30.8%

14.9%
5.7%

Above
Grade
Level

At Grade
Level
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5.9%
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Grade
Level
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Above
Grade
Level

At Grade
Level
Grade 10
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Hypothesis 4. Black and Latino students who participate in advanced
mathematics courses will outperform all students not exposed to advanced
content, regardless of race.
To test this hypothesis, the samples were further reduced and dichotomized to
only include Black and Latino students in advanced courses (Grade 9, n = 170; Grade 10,
n = 221; Grade 11, n = 137) and all students not enrolled in advanced courses (Grade 9, n
= 1000; Grade 10, n = 860; Grade 11, n = 936), thereby excluding White, Asian, and
Native American students in advanced courses. The analysis revealed that Black and
Latino students who enrolled in advanced coursework outperformed students who were
not. More importantly, Black and Latino students in advanced courses achieved the
proficiency/college readiness benchmark at much higher rates than the comparison group.
The null hypothesis for the 9th grade sample was rejected; however, the findings
for the ANCOVA should be interpreted with some caution. An independent samples ttest was used to compare the 9th grade mean math CSAP score between Black and Latino
students enrolled in advanced courses and students who were not enrolled in these
classes. The results of the analysis indicated equality of variances between the groups (p
= .053) and significantly different mean scores between Black and Latino students (M =
619.95, SD = 36.520) and any other student not given this opportunity (M = 564.59, SD =
42.118); t(1168) = -16.137, p < .001. The mean difference between these groups is
55.363.
These differences in mean scores allowed 67.6% of Black and Latino students in
advanced courses to score as at least proficient on the 9th grade math CSAP exam,,
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compared to 17.9% of students who did not enroll in these courses. A Pearson chi-square
test of independence was performed to examine the relationship between the groups and
it too was found to be significant χ2 [df = 1, N = 1170] = 191.125, p < .001, d = .404 (see
Figure 4.9).
Moreover, an ANCOVA indicated that Black and Latino students in advanced
courses had higher estimated marginal mean scores compared to students who had not
been exposed to advanced content, even after controlling for their eighth grade math
CSAP scores. However, the assumption of homogeneity of variance was (p = .012),
requiring that the results be interpreted with caution.
The main effect of course level was statistically significant, F(1, 1167) = 23.948,
p < .001, 2= .020. The estimated marginal mean CSAP math score for students in
advanced courses in the 9th grade sample was 582.81, compared to 570.90 for those who
were not given this opportunity (see Table 4.7). A pairwise comparison indicated that the
mean score differences between students in the advanced group and those who were not
was 11.91 (p <.001). These findings reveal that, even when comparing students with
comparable mathematical performance prior to entering high school, Black and Latino
students with greater curricular access had better scores on the 9th grade mathematics
CSAP than students who were not given this opportunity. These results illustrate the
importance of curricular access for achieving a score of proficient on the 9th grade
mathematics CSAP.
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Table 4.10
Pairwise Comparisons and Effect Sizes of 9th Grade Mathematics CSAP by Group
Group
Mean
Adjusted Mean
Black Latino
All Students Not
Advanced
Exposed
Black Latino Advanced

619.95

582.811

All Students Not Exposed
***p < .001

564.59

570.904

-11.907***

--



R²adj = .667
The null hypothesis for the 10th grade sample was also rejected. An independent
samples t-test was used to compare the 10th grade mean math CSAP score for Black and
Latino students in advanced courses with those of students who were not enrolled in
advanced courses. The results of the analysis indicated equality of variances between the
groups (p = .575) and significantly differences between the mean scores of Black and
Latino students (M = 619.29, SD = 46.890) and students not given this opportunity (M =
567.52, SD = 50.972); t(1079) = -13.682, p < .001. The mean difference between these
groups is 51.765.
Again, these differences in mean scores allowed Black and Latino students in
advanced courses to pass the 10th grade math CSAP exam at a 46.2% rate, while those
not exposed to advanced content only passed at a 9.5% rate. A Pearson chi-square test of
independence was performed to examine the relationship between the groups and it too
was found to be significant χ2 [df = 1, N = 1081] = 166.924, p <.001, d = .393.
Once again, an ANCOVA indicated that Black and Latino students in advanced
courses had higher estimated marginal mean scores compared to those students who had
not been exposed to advanced content, even after controlling for eighth grade math CSAP
scores. After the null hypothesis for the Levene’s test was rejected (p = .066), the main
86

effect of course level was found to be significant, F(1, 1077) = 23.948, p < .001, 2=
.021. The estimated marginal mean CSAP math score for students in advanced courses in
the 10th grade sample was 588.155, compared to 575.647 for students were not given this
opportunity (see Table 4.8). A pairwise comparison indicated that the mean score
differences between students in the advanced group and those who were not was 12.508
(p <.001). These findings reveal that even when comparing students with comparable
mathematical performance prior to entering high school, those Black and Latino students
with greater curricular access outperformed students who were not given this opportunity
on the 10th grade mathematics CSAP. This discovery helps illustrate the importance of
curricular access on achieving a score of proficient on the 10th grade mathematics CSAP.
Table 4.11
Pairwise Comparisons and Effect Sizes of 10th Grade Mathematics CSAP by Group
Group
Mean
Adjusted Mean
Black Latino
All Students Not
Advanced
Exposed
Black Latino Advanced

619.29

588.155

All Students Not Exposed
***p < .001

567.52

575.647

-12.508***

--

1

R²adj = .652
Finally, the null hypothesis for the 11th grade sample was rejected as well. An
independent samples t-test was used to compare the 11th grade mean math COACT score
0f Black and Latino students in advanced courses with that of students who did not take
these courses. The results of the analysis revealed an equality of variances between the
groups (p = .188) and significantly different mean scores for Black and Latino students
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(M = 24.17, SD = 3.560) and any other student not given this opportunity (M = 18.87, SD
= 3.201); t(1071) = -17.844, p < .001. The mean difference between these groups is 5.30.
Ultimately, these differences in mean scores allowed 75.2% of Black and Latino
students in advanced courses to achieve the ACT college readiness benchmark on the 11th
grade COACT math exam, while only 23.2% of those not exposed to advanced content
only achieved the benchmark score. A Pearson chi-square test of independence was
performed to examine the relationship between the groups and it too was found to be
significant χ2 [df = 1, N = 1073] = 154.396, p < .001, d = .379.
Figure 4.5. Eleventh Grade Percent At or Above Benchmark by Group

Percent at or Above Proficient/Benchmark by
Curricular Access Group
Black and Latino Advanced

All Students Not Exposed
75.2%

67.6%
46.2%
23.2%

17.9%
9.5%
Grade 9

Grade 10

Grade 11

Results of an ANCOVA used with the 11th grade data also indicated that students
in advanced courses had higher estimated marginal mean scores after controlling for
eighth grade CSAP scores. After the null hypothesis for the Levene’s test was rejected (p
= .407), the main effect of course level was found to be significant, F(1, 1069) = 102.966,
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p < .001, 2= .088. The estimated marginal mean for 11th grade COACT math scores for
students in advanced courses was 21.672, compared to 19.236 for students who did not
take these classes (see Table 4.9). A pairwise comparison indicated that the mean score
differences between students in the advanced group and those that were not was 2.436 (p
< .001). These findings indicate that, even when comparing students with comparable
mathematical performance prior to entering high school, Black and Latino students with
greater curricular access outperformed students who were not given this opportunity on
the mathematics section of the COACT. These findings help underscore the importance
of access to advanced mathematics content to promote college preparedness.
Table 4.12
Pairwise Comparisons and Effect Sizes of 11th Grade Mathematics COACT by Group
Group
Mean
Adjusted Mean
Black Latino
All Students Not
Advanced
Exposed
Black and Latino Advanced

24.17

21.672

--

All Students Not Exposed
***p < .001

18.87

19.236

2.436***

--



R²adj = .577

Summary
These findings reveal that access to advanced mathematics coursework was
highly predictive of success on standardized tests in grades 9, 10, and 11 with advanced
access substantially improving opportunities for success on these exams. These results
aligned with the standardized test score literature on OTL (ACT, 2009; ACT 2005;
Husen, 1967; Cooley & Leinhardt, 1980; Shriberg, 2006; Stevens & Grymes, 1993;
Walker & Schaffarzick, 1974) by revealing that students in advanced courses consistently
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outperform those do not take these courses. More specifically, these findings revealed
that White and Asian students received disproportionate access to advanced coursework
compared to Black and Latino students, thus helping to explain a portion of the racial test
score gap between these groups. However, when Black and Latino students gained access
to advanced coursework their rates of success increased as well. In fact, Black and Latino
students who gained access to advanced coursework outscored White and Asian students
who did not gain access with equivalent 8th grade CSAP scores, thus demonstrating the
power of access to advanced coursework.
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Chapter Five
Qualitative Results

Overview
This chapter provides an analysis of the structures, processes, and discourses
related to the OTSD curricular system. As defined previously, the term curricular
structures refers to specific courses and curricula selected by the schools, whereas the
curricular processes concern the practices and decisions that are made to place certain
students in specific courses (Yosso, 2002). Additionally, the curricular discourses are
statements provided by those in power to explain, justify, and critique the current
educational structure (Yosso, 2002). The combination of structures, processes, and
discourses contribute to the design and implementation of a curricular system. This
chapter reveals findings that indicate that the curricular system of the OTSD creates
conditions of inequality in mathematics that heavily impacts racial minority students.
A total of 16 educators participated in this study’s semi-structured interviews.
Each participant was asked questions from an interview protocol about their
understanding of, and experiences with, the curricular structures and processes for
students in the OTSD (Appendix B). Seven of the participants are building level
administrators, five of the participants are teachers, two are counselors, and two are
enrolled in district level positions. This sampling of district administrators and teachers
allowed the researcher to identify and subsequently analyze data related to the curricular
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structures, processes, and discourses at primary and secondary levels. Of these
participants, eight are currently employed at the high school level, three are employed at
the middle school level, and three are employed at the elementary level. One district level
employee had experience at the high school and middle school levels, while the other had
experience as an elementary principal. Ten of the participants are female and six of the
participants are male. The racial make-up of the participants included nine White
Americans, five Black Americans, and two Latinos. Specific professional information,
including job title, school name and school location, was deliberately excluded from this
analysis to preserve the anonymity of the participants (Table 5.1).
Table 5.1

Case Study Participants

Name

Level

Title

Gender

Race

Principal 1

Elementary

Principal

Male

Black

Principal 2

Elementary

Principal

Female

Latina

Principal 3

Elementary

Principal

Male

Black

District Administrator 1

Elementary

District Administrator

Female

Black

Administrator 1

Secondary

Administrator

Male

Black

Teacher 1

Secondary

Teacher

Female

White

Teacher 2

Secondary

Teacher

Female

White

District Administrator 2

Secondary

District Administrator

Female

White

Administrator 2

Secondary

Administrator

Female

White

Teacher 3

Secondary

Teacher

Male

White

Administrator 4

Secondary

Administrator

Female

White

Administrator 5

Secondary

Administrator

Female

White

Administrator 6

Secondary

Administrator

Male

Black

Counselor 1

Secondary

Counselor

Female

White

Counselor 2

Secondary

Counselor

Female

Latina

Teacher 4

Secondary

Teacher

Male

White

In addition to the participant interviews, the researcher conducted document
analysis of course registration guides specifically focused on the subject of mathematics
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for the middle and high schools in the OTSD. Additionally, the researcher conducted
document analysis of the OTSD website and retrieved information offered in current
board policies, personnel policies, and the district’s performance plan for increasing
student achievement. These documents were specifically analyzed for information related
to the curricular system.
To assess the school-wide implementation of district policies, the researcher
conducted interviews of 16 participants. At the conclusion of each session the researcher
transcribed each interview and then supplied each participant with a copy of the transcript
to ensure validity prior to initiating the first cycle coding process. Prior to importing the
transcript data into ATLAS.ti, the researcher separated the primary and secondary
transcript data to assist with interpretation. Once separated, the researcher utilized
ATLAS.ti to conduct the initial coding process, which produced 25 separate categories
and themes that illuminated the interview questions on the curricular structures,
processes, and discourses of the OTSD (Appendix I). Once these codes were created and
identified, they were then re-categorized into the families of structures, processes, and
discourses to initiate the second cycle coding procedure (Appendix I). Through this
process the researcher sought to identify specific patterns and terms that were consistent
with the definitions of curricular structures, processes, and discourses used in this study.
The researcher then reviewed the data contained in the second cycle codes to identify
sub-themes that further elucidated the qualitative results (Appendix I). In the subsequent
sections that follow, the researcher will address how the themes that emerged from the
analysis of interview data illuminated how curricular structures processes and discourses
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of the OTSD contribute to a curricular system that reinforces inequities in mathematics
achievement along racial lines.
Curricular Structures
The following section on curricular structures includes findings related to the
specific mathematics courses and curricula that are offered to elementary and secondary
students of the OTSD. The section highlights three major themes that emerged through
the analysis that help explain how these structures contribute to the quantitative results
(Table 5.2). The first details the pervasive leadership philosophy of site-based
management. This section is followed by an analysis of the second and third themes;
prescribed mathematics curriculum at the elementary level and autonomous mathematics
curricular structure at the secondary level. The combination of these three themes laid
the foundation for unequal course enrollment patterns discussed in Chapter 4 (See table
4.4).
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Table 5.2

Curricular Structures

Name

Level

Principal 1
Principal 2
Principal 3
District Administrator 1
Administrator 1
Teacher 1
Teacher 2
District Administrator 2
Administrator 2
Teacher 3
Administrator 4
Administrator 5
Administrator 6
Counselor 1
Counselor 2
Teacher 4

Elementary
Elementary
Elementary
Elementary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary

Site Based
Management

X
X
X
X
X
X
X
X
X
X
X
X
X
X

Elementary
Prescribed
Curriculum

Secondary
Autonomous
Curriculum

X
X
X
X
X
X

X
X
X
X
X
X

X

Site-based management: prescription vs. autonomy. The qualitative data
related to the curricular structures, processes, and discourses of the OTSD were largely
influenced by the district philosophy of site-based management which, according to
personnel policies, has been a part of the OTSD since at least 1990 (Appendix G). In a
district document titled Memorandum of Understanding, Site-Based Management Model,
the OTSD describes site-based management as a shared decision-making process
between community stakeholders (i.e., staff, teachers, students, and administrators)
related to the following items:
1. Planning time
2. Class sizes/loads
3. Staffing design building-wide (by level, by team, or by department)
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4. An annual review of site committee structure
5. Site issues related to special education inclusion
6. Site staff development (including the use of non-contact days) (Appendix G).
In a board policy document titled Curriculum Development the instructional board
policies indicate that:
The individual building administrator is uniquely responsible for instructional
leadership in his building. Therefore, he shall utilize available consultants,
department chairmen and other resource personnel to work with staff to refine
district goals and objectives into operable instructional activities and put into
action these and alternate educational programs. (Appendix G)
This prevailing OTSD philosophy appears to be an extension of the educational
principle of “local control” mandated by the Colorado state legislature (Colorado Revised
Statute, 22-30.7-101 (g)). The Colorado Department of Education states that local control
means that “…pre-kindergarten through 12th grade public education decisions on issues
such as curriculum, personnel, school calendars, graduation requirements, and classroom
policy are made by the 176 school district administrations and their school boards”
(Colorado Department of Education, 2010b). Colorado regards local control as a
“fundamental value” (Colorado Revised Statute, 22-30.7-101 (g)) that enables local
school districts to make a wide variety of educational decisions that are in the best
interest of their students.
One educational aspect that is not subject to local sovereignty is the specific
academic content to which students should be exposed. These decisions are guided by the
Colorado Academic Standards (Colorado Revised Statute, 22-2-406 (a)) which outline
the explicit expectations of “…what students need to know and be able to do,” (Colorado
Department of Education, 2012). These content standards are identified for each grade
level, thereby providing a guide and a minimal benchmark for schools and teachers to
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follow. In theory, no student should be exposed to content that does not achieve this
established threshold. However, the findings of this analysis revealed that the
autonomous notion of local sovereignty offered by the state of Colorado on matters
related to curricular selection could also be found on matters related to curricular
exposure.
A prescribed elementary mathematics curriculum. Although the OTSD
advances a site-based philosophy among its teachers and administrators, participants
revealed that when it comes to the elementary mathematics curriculum, the district
requires that all elementary schools utilize the prescribed Everyday Mathematics®
program developed by the University of Chicago Mathematics Project and published by
Wright Group/McGraw-Hill (University of Chicago School Mathematics Project, 2012).
The documentation supplied by Everyday Mathematics® suggests that the curriculum is
designed to “help children build a strong mathematical foundation in the early years”
(University of Chicago School Mathematics Project, 2012) through the following
activities:
1.

2.
3.
4.
5.
6.
7.
8.
9.

Move from a nearly exclusive emphasis on naked number calculation to
developing conceptual understanding and problem-solving skills in arithmetic,
data, probability, geometry, algebra, and functions.
Link mathematics to everyday situations.
Link past experiences to new concepts and provide for ongoing, spaced review.
Make considerable use of partner and small-group activities.
Include hands-on activities and explorations throughout the K–6 program.
Build fact power through daily oral practice, conceptual activities, and games.
Encourage use and sharing of multiple strategies.
Provide a wide variety of assessment opportunities.
Encourage home-school partnerships. (University of Chicago School Mathematics
Project, 2012)
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Regarded as a spiraling curriculum, Everyday Mathematics® gives students the
opportunity to cement foundational skills necessary for advanced mathematics by
frequently revisiting concepts instead of requiring mastery before moving on to a new
topic (What Works Clearinghouse, 2010). According to their literature, an analysis of 72
studies showed that appropriate implementation of the Everyday Mathematics®
curriculum can produce potentially positive outcomes for all students (What Works
Clearinghouse, 2010).
With an understanding of the aforementioned assertions, the participants who
worked in district leadership roles explicitly stated that Everyday Mathematics® was
selected for all elementary schools in hopes that it would elevate lagging achievement for
elementary students. Here one former elementary principal noted:
Even though…it started out as a site-based decision…it then became more of a
district focus which everybody uses it…once we adopted Everyday Math we
thought that was the silver bullet. (District Administrator 1, personal
communication, May 25, 2011)
This approach to prescribing mathematics curriculum at the elementary level
contrasted with the teaching of reading and writing. The elementary school participants
noted that teachers were granted autonomy in their selection of literacy related materials
for reading and writing classes. Whether the decisions were related to textbooks, readers,
or supplementary materials, the participants explained that teachers were granted the
authority to make curricular determinations on their own. Here one district leader
comments, “…If you would talk about reading today, it just depends where you are
within the 41 schools. Somebody is using Houghton Mifflin; somebody is using a closet
filled with lots of readers” (District Administrator 1, personal communication, May 25,
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2011). Hence, unlike the prescribed mathematics curriculum, literacy teachers were
permitted to make autonomous decisions related to how and what they wanted to teach in
these subjects.
Participants believed the distinction between the prescribed mathematics
curriculum and the autonomous language arts curriculum was due to a greater focus on
literacy during their academic preparation. For example, one principal noted,
“…elementary teachers in general gravitate more towards literacy instruction... you’re
not going to find a lot of teachers super-comfortable in math instruction at elementary”
(Principal 2, personal communication, June 21, 2011). Consequently, because teachers
were perceived to have greater levels of preparation and expertise in reading and writing,
they were given greater autonomy to make decisions about the language arts curriculum.
This differed substantially from the subject of mathematics. The differential approach to
curriculum development was best explained by one principal, who stated:
…we don’t have the district wide curriculum in reading and writing, there is a
zillion different things and you can go to any different building and find multiple
things in a single building where math that’s not the case… in math everybody
does Everyday Math… (District Administrator 1, personal communication, May
25, 2011)
One participant, a high school math teacher, believed that this absence of
preparation led to a complete phobia of mathematics instruction overall. The teacher
recounted, “The overwhelming opinion that I’ve heard is that I don’t like math and that’s
why I went into elementary education, I don’t want to deal with math” (Teacher 4,
personal communication, May 27, 2011). Therefore, a strong, negative perception has
been created around the perceived ability of elementary educators to teach mathematics,
which then supports the necessity for a prescribed curriculum. Hence, this negative
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conception coupled with the perceived academic benefit associated with using Everyday
Mathematics®, encouraged the district to supply elementary educators with a standardized
curriculum in hopes of improving and guaranteeing outcomes for all students. Despite the
efforts of district officials, educators subverted the district’s requirement and provided
students with different levels of access both within and between schools. A case in point:
the elementary principals and the district administrators interviewed for this study each
acknowledged that the decisions related to the amount of content covered in the Everyday
Mathematics® curriculum was left up to the educators in individual schools which was
dependent upon the level of curricular involvement offered by the building principal.
For example, two principals had specific expectations of the time allocated for
instruction and the amount of content expected to be covered, while the other two
relinquished this responsibility to the classroom teachers. This difference was clarified in
statements made by two elementary principals. One principal stated:
I don’t want to micromanage it like daily lesson plans but I definitely ask, like
what are you going to focus on with this group of kids, the high group and how
far are you going to take them. We are trying to get through the first two units in
the fourth grade. And with the lower group what is your goal. To help these kids,
if they are behind they need some extra intervention, what are you going to do to
help these kids out? And she gave me a couple of things she going to try to do
which I wasn’t part of. I don’t think it was anything intentional but they didn’t
get the entire third grade curriculum, that lower group. I absolutely know that for
sure. (Principal 1, personal communication, June 16, 2011)
In contrast, another principal stated:
So basically I can tell you in second and third grade two thirds of the students in
each of those grades are in an advanced and accelerated math classes… we started
that this year so this past year we started 3 levels of math and we’re building up
so that by the time, the end of next year … the goal is that in the entire building
2/3 of our students will be in advanced level math course, accelerated and exiting
at an advanced level with 1/3 being at grade level…(Principal 2, personal
communication, June 21, 2011)
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The interview data exposed another important distinction: the principal with an
autonomous approach to the math curriculum noted that he led a more racially and
socioeconomically diverse school, while the principal with specific expectations about
the delivery of the math curriculum revealed that she led a school with a predominantly
White population. However, at the time of the interview, the second principal was in the
process of transitioning to a school with a more diverse population; she found that the
structures she had implemented in her current school were absent in the school to which
she would transition. She lamented the fact that she was going to have to start over and
establish new curricular structures. She noted:
Whole different mentality…Whole different mentality… and I’m not going with
math right now… we’re just focusing on reading… and just being rigorous with
our reading cause it’s a school, one of only two schools that’s on a turnaround
plan… so it’s in dire straits right now… That school so my first job is to figure
out what the heck is going on…where is the breakdown? (Principal 2, personal
communication, June 21, 2011)
Poignantly, Principal 2 did not feel that she could focus on mathematics due to the
pressures to increase reading scores, thus pushing the subject of mathematics to the
margins. Hence, in spite of the mandate requiring all schools to incorporate a prescribed
curriculum in mathematics, study participants indicated that students were experiencing
different levels of exposure to content in elementary schools.
Autonomy in the secondary mathematics curriculum. Whereas elementary
schools are mandated to teach mathematics content from the same set of curricular
materials, the findings of the analysis from the secondary participants indicated that
middle and high schools were not required to teach similar content. A key mathematics
curriculum leader indicated that secondary administrators and teachers were autonomous
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with respect to the curriculum selected, content covered and even sequencing of
mathematics courses. The curriculum leader stated, “…it’s totally up to each school, what
they are teaching what curricular resources they are using…there are no guides… it’s up
to the individual schools and teachers” (District Administrator 2, personal
communication, June 10, 2011). This autonomous practice was corroborated by two
secondary math teachers interviewed for this study as well. One of the math teachers
explained:
I am actually surprised and feel like the curriculum is thinner here than it was at
[my old school]…I’ve felt like at [my old school] we went in more depth, we did
maybe less concepts on a deeper and more mastery level and did more word
problems, applications those type of things, here it’s kind of like get as much as
can, an inch deep and a mile wide and I really think that that is the case....
(Teacher 4, personal communication, May 27, 2011)
Thus, in keeping with the philosophy of site-based management and the broader
Colorado construct of local control, the mathematics departments at each of the
secondary schools are permitted and encouraged to make localized decisions about
textbooks, course offerings and overall content. While advanced course offerings like
Pre-Calculus Honors, AP Calculus, and AP Statistics are common staples at each of the
six high schools, this was not the case for those offered at the intermediate and low levels
of the curricular pathway. Intermediate and low level courses such as Integrated
Algebra/Geometry 1, Algebra 2 Foundations, Math 1, Math Lab, and Pre-Algebra, could
only be found at certain high schools, thus creating separate curricular pathways and
experiences between schools (Appendix G).
The implementation of this practice appeared to result in a wide variety of course
offerings at the high school level, as exemplified in figure 5.1.
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Figure 5.1 Mathematics Curricular Pathway

This is just one example of a high school mathematics flowchart, but five of the six high
schools investigated had curricular maps that were very similar to this one (Appendix G).
In an analysis of the curricular guides from all six high schools, the math department
flowcharts showed similar patterns of diagonal arrows, with no high school offering a
direct pathway to the upper tiers of the mathematics curriculum.
In this example (Figure 5.1), students who begin high school taking Algebra
1during their 9th grade year have five math course possibilities for their 10th grade year:
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Integrated Algebra/Geometry 1, Geometry, Geometry Honors, and Algebra 1X. These
selections become crucial to student success, because if a student enrolls in Integrated
Algebra/Geometry 1 after taking the Algebra 1 course, it becomes extremely difficult, if
not impossible for a student to reach a course beyond Algebra 2 in four years, which has
been found to be requisite for success in college (Burkham & Lee, 2003).
Many of the secondary participants believed that the explanation for the school
differences in course offerings was attributed to the largely autonomous and site-based
process of adding courses to the master schedule. As two administrators joked,
“Everybody adds classes [laughter] (Administrator 4, personal communication, June 1,
2011) Yeah! Who doesn’t add classes [laughter]?” (Administrator 5, personal
communication, June 1, 2011). Another district level leader explained the situation more
succinctly:
Again at most of our schools and again site-based district, everybody has their
own procedure, but my understanding and my experience at [my school] and my
experience at the other schools is that it’s a process that happens through the
administrative leadership teams. Early in the fall a teacher in the department or a
coordinator will write a proposal for a course and then present it to the committee
of administrators and department coordinators who then have some sort of system
for determining how its decided whether that course would be adopted or not.
(District Administrator 2, personal communication, June10, 2011)
The participants acknowledged that each school asserted its authority to make the
curricular additions they felt were the most appropriate for their population, thus
contributing to the expansive and distinct list of courses in each of the schools’ curricular
guides (Figure 5.1).
This course addition process was explained in an identical fashion by eight of the
nine high school participants. They each noted that the process for adding courses to the
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master schedule was a decentralized, occurring at each individual site and typically
originating from a need or desire that arose from a specific department. In each case, the
department coordinators presented an idea to their colleagues and the group made a
decision as to whether to add the courses. One administrator concisely explained the
process:
A teacher gets an idea for a course… and then it’s brought forward to the
governing body of coordinators and they all sit in a room together and the
coordinator from that department comes forward with the proposal and everybody
reads it and nobody wants to admit [they know nothing about the content] and
they all say well that sounds fine to me and it gets added in. And so next thing
you know the course guide gets bigger and bigger and bigger... I’ve never seen a
course not get approved…in 27 years. (Administrator 2, personal communication,
May 20, 2011)
All of the secondary participants admitted that the decisions to add courses to the
master schedule were made with little evidence or district level support to justify the
addition, as evidenced by the aforementioned quote. The secondary participants each
noted that the major justification offered for the addition of courses, especially those at
the middle and lower levels of mathematics, was to help poorly performing students be
more successful in class with the goal of increasing graduation rates. Increasing
graduation rates remained a focus in spite of the fact that the district goals were explicitly
identified as college readiness and postsecondary success (Appendix G), a goal that
exceeds high school graduation. One counselor explained:
So I would say that you know I think that some of the kids get left behind in the
course selection process and typically our lower performing students because they
just get shuffled I think through the system… and perhaps the goal… you know
becomes a bit different in terms of Administrative perspective… it’s graduation
not necessarily what’s happening… we’re worried about our graduation rate… so
I think there’s is conflict there… (Counselor 1, personal communication, June 11,
2011)
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The secondary mathematics curricular leader acknowledged that, unfortunately,
some of the mid-level and low-level mathematics courses that had been added to schools’
curricular guides failed to reach the minimal expectation established by the P-12
Academic Standards. She noted that this process makes college readiness and postsecondary success at the time of graduation much more difficult for students enrolled in
these courses. The curriculum leader noted:
But I really think that when we look at an Integrated 1 class where they are doing
6th, 7th grade content. I don’t think those teachers are aware that this is 6th grade
content and these are 11th grade students and you’re essentially not giving them
any hope of ever seeing 11th grade content because you’re spending all of your
time on 6th grade content. (District Administrator 2, personal communication,
June 10, 2011)
While each participant acknowledged that the decision to add the mid-level and low-level
courses to each school’s curricular guide was made with good intentions, they also
admitted that the absence of evidence and the lack of expertise of the individuals making
and approving these curricular decisions simply exacerbated the problem. One
administrator noted:
How would we know…We only know our piece of the pie. Like when you’re
coordinator. You only know about your department, you’re the expert in your
department. You don’t know about the other departments, nor are you sitting in a
chair, [where] you can see a bigger picture in terms of the overall school in the
way it works than a teacher in a classroom but you still can’t see the big picture of
the master schedule and how everything impacts each other. (Administrator 2,
personal communication, May 20, 2011)
This practice led to the construction of a course selection guide that had very little
uniformity or clarity with respect to the next course in the curricular progression that
would lead to college preparedness.
This was especially true for students who enrolled in the grade level Algebra1.
Document analysis of the course registration guides at the six high schools demonstrated
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that a student enrolled in Algebra 1 is faced with 19 different options for mathematics
courses after taking this course. This meant that even though students might start high
school in the same math course, there was a high probability that they would exit high
school with completely different curricular experiences. In fact, during the interviews one
of the math teachers struggled to clearly articulate an academic path:
Well you know if you complete Algebra 1, you go to Geometry, if you complete
Geometry you go to Algebra 2 you can then go to Pre-Calculus, Calculus or let’s
say you complete Algebra 2 as a junior then want to take an AP class, you might
take AP statistics as a senior and not take Pre-Calculus or you might want to take
a trigonometry class only for one semester or if you’re not quite at the level of
Pre-Calculus you typically go to a College Algebra at that point and then there are
some people that Algebra 2 is just too much and they need to drop down a level
even or something lower, so there is so many different options. (Teacher 4,
personal communication, May 27, 2011)
Here, an explanation that seemingly makes sense to this math teacher might be
confusing to an outsider. The overwhelming number of arrows and options make a direct
and linear pathway difficult to identify.
However, the same cannot be said for those who begin high school in at least
geometry honors. Here (Figure 5), one can clearly identify a direct pathway to the upper
tiers of the mathematics curriculum with alternatives offered only when students reach
the very end of the pathway. This is especially true for students who enroll in the
International Baccalaureate program where no diagonal angles can be found (Figure 5.2).

107

Figure 5.2 Curricular Flow Chart International Baccalaureate

Here the flow chart appears to indicate student progression along the pathway by
providing straight lines to the next course instead of the diagonal lines that are present in
the non-advanced example (Figure, 5.1). Ironically, that option is not present for those
who begin high school at Algebra 1 or below. Therefore, the plethora of mathematics
curricular options appears to be designed primarily for those students in the middle and
low end of the mathematics continuum and not for those at the top. This discrepancy was
an issue of extreme consternation for one administrator, who said:
My God! Shouldn’t it be Pre-Algebra, Algebra 1, Geometry, I don’t know what
comes after that, Algebra 2. Shouldn’t it be that instead of the spider web thing
that we have, and why can’t we get there? Why can’t we just do it? (Administrator
2, personal communication, May 20, 2011)
Here, this administrator clearly expresses a degree of frustration with the current
curricular structure, noting its flaws. In the section that follows, the analysis will reveal
the processes that are undertaken to enroll students into these courses.
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Curricular Processes
The following section on curricular processes will include findings related to how
elementary and secondary students of the OTSD are enrolled in courses and selected to
be presented with specific knowledge. The factors that explain the enrollment process at
each level are discussed . The section begins with an explanation of the curricular process
at the elementary level, revealing the pervasive practice of ability grouping that sorts
students into different academic groups that lead in turn to exposure to different forms of
knowledge. This section is followed by an explanation of the curricular process at the
secondary level. This process is deeply influenced by the results of the ability grouping
structure at the elementary level, since it tracks students into separate mathematics
courses. The explanation of these processes will add clarity to the prior section on
curricular structures by detailing how they collectively contribute to inequality in
mathematics attainment.
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Table 5.3
Name

Level

Principal 1
Principal 2
Principal 3
District Administrator 1
Administrator 1
Teacher 1
Teacher 2
District Administrator 2
Administrator 2
Teacher 3
Administrator 4
Administrator 5
Administrator 6
Counselor 1
Counselor 2
Teacher 4

Elementary
Elementary
Elementary
Elementary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary

Curricular Processes
Elementary Secondary Playing Grading Level
Clustering
Tracking
the
Changes
/Ability
Game
Grouping/
Tracking
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Clustering by ability groups in elementary schools. The salient characteristic
of the elementary level curricular process was identified by the “clustering” practice of
ability grouping. Ability grouping is regarded as the elementary derivative of academic
tracking whereby teachers place students into classrooms based upon their perceived
level of background knowledge (Betts & Shkolnik, 2000; Lleras & Rangel, 2009; Slavin,
1987). Noted as controversial for its detrimental impact on Black and Latino student
achievement (Lleras & Rangel, 2009, Oakes, 2005), the participants acknowledged the
drawbacks of ability groups; subsequently, the participants expressed different
justifications for engaging in the practice, namely the hope that it would lead to improved
climate, culture. and achievement. Here one principal explained her justification:
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[people might say] whoa… you’re tracking kids…well I kind of think of it as a
swim lesson, you’re not going to put a kid who’s barely putting their face in the
water, jumping off a diving board doing the back stroke… you’re matching [their]
skill. (Principal 2, personal communication, June 21, 2011)
The elementary principals described the ability groups as high, medium, and low,
with the students in the high group typically holding the designation of gifted and
talented, while the students in the low group were designated as having special needs
and/or learning disabilities. This grouping is explained best by one elementary principal,
who stated:
Now we are clustering in 3 different ways. We are doing a GT cluster. We are
putting all the GT kids in class. We are putting all the ESL kids in one class and
we are going to put the SPED kids in two classes. (Principal 1, personal
communication, June 16, 2011)
These principals explained that the students earned opportunities to enter into these
ability groups based upon standardized test score performance on the Measures of
Academic Performance (MAP), the CSAP, and the recommendation of their prior
teacher. Each participant acknowledged that the “clustering” process was designed to be
fluid enough to enable students to change ability groups throughout the school year
should their classroom performance and quarterly MAP test scores indicate that they are
capable of doing so. However, all four participants acknowledged that this principle
applied in theory and rarely occurred in practice.
All four elementary principals noted that the fluidity of groups was more
theoretical than practical because they knew many teachers fear placing a student from a
lower group into a higher group because of the foundational knowledge the students
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lacked. One principal stated that teachers relied on the book as the curriculum instead of
an end-of-year goal. This further complicated the movement between groups. She stated:
We say our groups our fluid but really are they… here’s what teachers get stuck
with… they think well I can’t move this kid…because they’ve missed some
instruction…and they’ve missed these pages…and its’ like you have to brain
wash them and change their thinking because it’s not about they’ve missed 3
units, chapters in this book. (Principal 2, personal communication, June 21, 2011)
This means that, even if a student was performing well in a lower level ability group,
certain teachers might resist transferring the student to a higher ability group out of
concern for the missed content. As this same principal continued, “…They’re supposed to
be fluid and if they focus on the standard it’s easier to make it fluid, where it gets hard is
because teachers get too locked in with curriculum”. (Principal 2, personal
communication, June 21, 2011).
Analysis of transcripts indicated that all four participants acknowledged the
inherent and problematic tension associated with the practice of ability grouping, but
maintained the practice in spite of the fact that it leads to different academic experiences.
This was articulated clearly when one principal stated:
That’s the part I don’t like about it. I think definitely when they go to the
advanced group, the third grade what they are doing is, the third grade math group
she taught all the third grade units plus started teaching a couple fourth grade
units so like for the last couple of months of the year they got to the fourth grade
stuff. Of course the lowest level third grade group, you know the teacher says she
was teaching the same standards but of course she wasn’t teaching near as deeply
or as thoroughly she just touched on it and focused on basic skills which I think is
not good. (Principal 3, personal communication, June 16, 2011)
The participants also recognized that, while achievement and background
knowledge were factors in determining the clustering of students, other factors included
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student behavior and parental request. This was exemplified by the statements of an
elementary principal:
You know they try not to give one teacher all the kids with bad behavior. So they
split up the kids by behavior and they do it by academics too, they try to put some
high medium and low kids in there, it’s not the focus though it’s more like
behavior. (Principal 2, personal communication, June 21, 2011)
Another individual noted:
One teacher maybe promised a parent they are going to put a kid with a certain
teacher and then also… kids were pairing up wrong but the teachers were fighting
each other… saying I can’t move that kid… that kid needs to be there because
they promised something to somebody and there is all these little kind of under
the table or just like… it wasn’t based off of any type to true data or student
performance or anything it was just kind of I think this kid should be in that class,
I think this kid should be here…. Or too much I’m trying to think of the word…
Just based off your feelings or based off of more of an emotional type thing.
(Principal 3, personal communication, June 21, 2011)
Thus, the enrollment process at the elementary level appeared to be structured equally
around the desires of the teachers and the needs of the students. The teacher centered
process of clustering students based upon perceived ability level coupled with the
autonomous practice of individual principals and classroom teachers making site-based
decisions about the amount of mathematical content that needs to be taught, creates an
environment ripe for inequality since these practices prevent OTSD from guaranteeing
minimal outcomes for elementary students.
Tracking secondary mathematics students. The enrollment processes at the
secondary level demonstrated procedures and characteristics that were similar to those
found at the elementary school level. This was revealed by all four participants with
elementary experience and all four participants with middle school experience. Each
participant noted that, as the 5th grade elementary students transitioned to the middle
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schools, the use of standardized test score data to make course recommendations became
extremely problematic. One principal noted that this was because course registration
occurred in the winter, before the administration and subsequent publication of the annual
CSAP results. Therefore, teachers would have to rely on 4th grade CSAP results in
combination with 5th grade winter MAP scores as statistical evidence to support their
course recommendation decisions. As one principal noted, “so I really impress upon the
teacher to cover the most important content by Winter MAPs so that the kids have the
best opportunity to be placed in the higher track for math”. (Principal 2, personal
communication, June 21, 2011).
All four middle school participants and the two high school counselors noted the
same issue when students transitioned from 8th grade to 9th grade. As with the middle
school personnel, the nine high school participants indicated that the pre-registration
process for high school occurred in February. This was confirmed by an analysis of
course registration guides that contained a letter signed by all of the high school
principals and dated January 2010. It reads:
Next month, all students will begin the pre-registration process for the 2010-2011
school years. Please remember these new state requirements as you select courses.
As principals, we value academic rigor and pledge to support our students as they
seek to achieve their goals and reach their full potential. (Appendix, G)
The secondary participants noted that, because of this timing, valid test score data that
were representative of the students’ current level of performance was impossible to
identify. One administrator describes that this occurs because the 9th grade registration
period occurs prior to the administration of the 8th grade CSAP, making only 7th grade
CSAP data from available for aiding 9th grade placement. Therefore, one of the teachers
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acknowledged that when test score data were utilized, it was typically a combination of
EXPLORE scores taken in the student’s 8th grade year, along with quarterly MAP and 7th
grade CSAP scores. She stated:
You know, in their defense when you think about it, the pre-registration process
happens so early in the school year, old test score data is all we really have... you
know since CSAP results to come out until we get back in the fall. (Teacher 1,
personal communication, February 26, 2012)
However, while some test score data were available, participants at all but one high
school acknowledged that teachers rarely used test score information prior to making
course placements for the 10th grade year. In an analysis of interview transcripts, all 12
participants noted that teachers relied almost exclusively on grades earned and classroom
behavior. Each of the secondary school participants acknowledged that bias could unduly
influence this placement process, allowing teachers to treat students differently, because
both measures are subjective.
A number of the secondary school participants recounted experiences where
teachers would deliberately use the authority to make course placement decisions to
prevent highly capable students from progressing to a more challenging course because
of their poor relationship with the student. The most concise explanation was given by
one administrator, who stated:
We had some kids that actually according to their score should definitely be in a
higher level class because of they didn’t behave in the classroom and they didn’t
want to recommend them… oh I’m not recommending that child because they
don’t sit still or they talk too much or blah, blah, blah or whatever the case may
be, when we know full well the kid should be recommended for a higher level
class…it’s a power and control type of deal… you didn’t perform for me… so I’m
not going to allow you to go on to the next level… bottom line. Whatever that
performance looks like… Whether it’s behavior in the classroom, academic
performance… you didn’t do what I wanted you to do so I’m not going to allow
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you to go to the next level… (Administrator 6, personal communication, June 1,
2011)
Conversely, these same participants acknowledged times where students would be
promoted due to positive relationships established between themselves and the student.
Here one educator recounts her experience:
If there is a kid in my Algebra 1 class and that kid is such a hard worker and that
kid comes every single day after school for help and his parents call me and they
are just so nice and he’s never a disruption and he always has his homework and
well even if he gets a C- on every test, I’m going to make sure he gets an A in my
class cause I want to root for that and we have grading practices that aren’t
aligned to standards and content knowledge and so it’s all so very loosy goosey
that we can manipulate it to say whatever we want… (District Administrator 2,
personal communication, June 10, 2011)
Six of the secondary participants specifically referred to this latter practice as
“playing the game” of school, suggesting that if students were willing to abide by the
teacher’s wishes, they stood a greater chance of earning the teacher’s recommendation
for a more advanced course. . One math teacher stated that this occurred because the
educational process caters to what students do instead of what students know.
Participants noted that if students were unwilling or uninterested in playing this game,
then teachers could refuse to make a recommendation to a more advanced level course,
thereby removing them from their current academic track even if they could demonstrate
mastery with the academic content. One math teacher explained:
And just cause a kid may not play the game here or whatever, he’ll end up getting
a D and then he doesn’t have that opportunity to take those advanced classes
where in a college setting it’s based on tests anyway and he’s going to move on
and take the advanced classes and everything. So I think there’s a really
antiquated grading system that spills over into the placement process. (Teacher 3,
personal communication, May 20, 2011)
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Ultimately, then, the interpersonal relationship in the teacher recommendation process
mattered greatly.
Both counselors noted that after the teacher recommendation was secure, the
students took their course registration form home for their parent’s signature and
approval. However, it was noted that this process was mostly a formality, since the
course placement decision had already been made, and the course registration form only
serves to inform the parent of the courses that have been selected. One teacher even
stated that her school goes to great lengths to ensure that parents are prevented from
overriding the teacher’s final recommendation, noting:
And they hold very fast to it. Every teacher had to write in ink and highlight it so
that kid couldn’t go back and white it out and the signature…it was a big deal
only based upon teacher recommendation...and not parental pressure. (Teacher 2,
personal communication, May 11, 2011)
However, even if a parent were inclined to challenge the teacher’s placement decision,
they would first need to know how to interpret the curricular flowcharts supplied by the
school during the registration period.
Nevertheless, even though teachers would go to great lengths to use their
authority to place students in certain courses, their recommendation did not serve as a
guarantee that the students would remain in that course for the entire school year.
Teachers have the authority to require students to change levels in the middle of the
semester if their classroom performance is not up to par. Each of the two counselors and
two secondary administrators indicated that, across all subjects, hundreds if not thousands
of “level changes” are made each year, with the overwhelming majority of students
moving to a less difficult class. As one teacher explains:
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Basically it’s a free-for-all, there are level changes, made all year long and the
process is very simple, they go to their counselor, most go right to their counselor
and skip the teacher and say the class is too hard or too easy and a level change is
made. Therefore we have over 3000 schedule changes in one semester alone...
There is no regulating. (Teacher 1, personal communication, April 23, 2011)
Participants also noted that students in classes that were too easy were rarely
accelerated to more advanced courses because the gap in knowledge between the courses
might prove insurmountable.. Therefore, in many cases, students who were enrolled in
courses found to be too easy simply remained there and lost the opportunity to learn at a
higher level. As one administrator explains:
…it’s much harder to move a kid up because it takes a lot longer to figure out that
they are more talented, I mean you don’t see it. If a kid can’t do it you see that
right away but if a kid can do it that’s great but you don’t see whether or not they
are capable of doing more than what you’re giving them so I think a lot of times
we don’t move kids up when we should be because we don’t allow ourselves to
see that. (Administrator 2, personal communication, May 20, 2011)
Therefore, as explained by administrators interviewed, most students move down
during the level changing process. They believed this was because it made classroom
instruction much easier for the teacher. Two secondary administrators stated that teachers
have indicated that the smaller variance in perceived student ability levels and
background knowledge reduced the need for instructional differentiation. So, instead of
modifying their instruction to meet the needs of their students, many teachers simple
elected to move the students into a lower class. In two cases, teachers explicitly stated
that they have heard of colleagues who prime the students to change courses even before
the semester began. As one teacher noted, “The teacher in the beginning will say, I don’t
think you’re cut out for this, I think it’s going to be too fast I think it’s going to be too
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much work and I don’t think you can handle it”. (Teacher 1, personal communication,
April 23, 2011). She continued:
I had a kiddo in [this one teachers] math classes, Integrated Math and was
struggling, never tried to get to the bottom of why the kiddo was struggling and a
teachers answer to that was this kid was one of her focus students that she was
going to watch carefully and the answer that she came up with was she leveled the
kid out and so she put the kid out of her class and into a lower class so essentially
it would be another teachers problem. (Teacher 1, personal communication, April
23, 2011)
The counselors, teachers, and administrators also told of other cases in which teachers
tried to intentionally move students who refused to “play the game”, thereby encouraging
teachers to enroll students in less academically challenging courses. Specifically, they
noted that if students did not complete homework assignments or had poor grades, some
teachers simply tried to move students to a lower level course instead of identifying the
source of the students’ noncompliance. This became a point of frustration for one teacher,
who stated:
I saw a Mexican boy, who was in CP Algebra 1, placed there correctly but the
teacher didn’t want to give up the time to work one on one and she didn’t even
level him down she moved the kid to another teacher’s Algebra 1 and let another
teacher deal with it…he thought it was his fault and he’s apologizing to me…He
kept saying this is all my fault my teacher didn’t want me so she’s moving me
from one class to the other Mr.’s class I don’t remember who the other teacher
was, she hates me, it’s my fault and I’m causing problems now because nobody
wants to help me understand this. He took this personal and this was the first time
I had a kid take this that personal, out loud to me and I had to ensure him that it
wasn’t his fault. (Teacher 1, personal communication, April 23, 2011)
One administrator noted that the use of classroom grades to change student levels
and make future course selections was complicated by the improper and inconsistent use
of grade books (Guskey, 2002). In these cases, the grad books do not provide a sufficient
base of factual information about the performance of the student. Here she explains:
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We give them the freedom to set up their grade books and it’s one of the things
that teachers really enjoy about being teachers, is having that freedom and the
autonomy to set up their grade book but they don’t understand it. So if you give
four [major assignments] and a kid misses the first one and you don’t allow them
a chance to make it up then they mathematically no longer have a chance to pass
your class. They don’t get the math behind some of the decisions they make.
They’ve never been taught, they’ve never been shown how to set up a grade book
that would reflect a child’s ability and a child’s growth instead of a list of
activities that he did in class. (Administrator 2, personal communication, May 20,
2011)
She continued by stating that this issue has been a point of contention in her experience
as an educator, lamenting:
It’s like the elephant in the room, everybody knows it but nobody wants to touch
it because it’s so personal for teachers…From one teacher to the next, a grade
might reflect your ability in that class but it also might reflect your work ethic or
lack of work ethic or whether you brought your materials to class or whether or
not you brought Kleenex for extra credit. It may not reflect your ability at all.
(Administrator 2, personal communication, May 20, 2011)
Ultimately, playing the game of school appeared to be an essential element for earning a
good grade. This, in turn, directly influenced the level change and course enrollment
processes, since students were rewarded and penalized for completing tasks (i.e. Kleenex
for extra credit) that may be unrelated to the content being taught. In some cases, students
who elected to play the game of compliance were rewarded with good grades and
advanced course offerings regardless of the fact that their classroom performance may
not have justified either. Conversely, in other cases, those who chose not to play the game
were penalized for non-compliance by being relegated to less rigorous courses and lower
grades.
Curricular Discourses
The final section on curricular discourses includes statements that explain, justify,
and critique the educational structures and processes of the OTSD. The section reveals
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the overarching themes of knowing better and not doing better by explaining how the
political dynamic of zero sum thinking influences the decisions made by OTSD
educators. These themes were supported by the sub themes of trust and how the
participants believed it is perceived differently between White parents and minority
parents. Participants noted how this subtheme encourages educators to indulge parents of
privilege over those without. This culture of privilege extends to teachers as well with
scheduling practices that reserve advanced courses for teachers with the most seniority.
Participants noted how this practice of teacher tracking leads to separate expectations
amongst students reducing the goal to graduation for students in lower level tracks. The
section concludes with explanations from participants suggesting how fear of loss for
those who benefit is currently driving the resistance to change the curricular system that
they each acknowledge is flawed.
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Table 5.4
Name

Principal 1
Principal 2
Principal 3
District
Administrator 1
Administrator 1
Teacher 1
Teacher 2
District
Administrator 2
Administrator 2
Teacher 3
Administrator 4
Administrator 5
Administrator 6
Counselor 1
Counselor 2
Teacher 4

Level

Knowing
Better
and Not Doing
Better

Zero Trust
Sum

Elementary
Elementary
Elementary

X
X
X

X
X

X

Elementary
Secondary
Secondary
Secondary

X
X
X
X

X

X

Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary

X
X
X
X
X
X
X
X
X

X

X
X

X

Teacher
Tracking

Graduation
as the goal

X

X
X

X
X

X
X
X

X
X
X

X
X

X
X
X

X

X
X
X

X
X

Knowing better and not doing better. Throughout the interviews, all of the
participants offered statements that critiqued and explained the accepted curricular
structures and processes of the OTSD. Each participant acknowledged that the current
courses and the process for enrolling students into those courses were problematic and
detrimental to the academic success of students with less privilege, yet each participant
had little power to change the current structure. This was expressed best by one
elementary principal who stated, “…I think sometimes the title of a leader can really be a
façade because how much power do you really have when you’re tied up with the
system…” (Principal 2, personal communication, June 21, 2011).
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The participants acknowledged the limitations and shortcomings of the traditional
district practice of site-based management when it came to academic decisions, admitting
that the absence of a standardized curricular structure and process may contribute to
inequities. Participants noted and school board policies revealed (Appendix G) that a
common discourse around the district suggested a desire to incorporate Marzano’s (2000)
notion of a guaranteed and viable curriculum that ensures learning opportunities for all
students. Yet participants noted that this proposition was more rhetoric than reality. As
one administrator noted, “…if you really want to guarantee a curriculum for every kid
you cannot have a site-based management decision when it comes to things like that”
(Administrator 2, personal communication, May 20, 2011).
Zero sum thinking and teacher tracking. This resistance to change was
perceived to be driven by the zero sum nature of parental pressure offered by those with
greater privilege and status within the community and the absence of trust that they
shared with the school district. In fact, the elementary school participants frequently
referred to this privileged group generically as “the community.” Here, one principal
remarks, “It’s the community, especially at the elementary [level]” (Principal 2, personal
communication, June 21, 2011). In keeping with the designation of the “community”, the
four elementary school participants related accounts of parents who were intent on
maintaining the curricular structure as it currently exists because it served their children.
Thus, a privileged group of parents resisted change that they perceived would be
detrimental to their children. The privileged parents were described as vehemently
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resisting changes that might benefit the disenfranchised students at the perceived expense
of the privileged. As one principal noted:
So I was at my PTO meeting at the end of last year and I said I got some good
news you guys I got this grant to help these at risk kids I’m ready to help out these
kids who are struggling academically, behavior wise or emotional or whatever it
is we are going to get them in here in Saturday’s, we are going to do academics
we are going to do sports, mentor, character development, I had the whole
program thought out. So I was excited about it, these parents they kill me they
were like, what about the GT kids I know about the lower kids but what about the
GT kids, they were like what are they going to get… And I was like I don’t have
anything for them right now…And now that I thought about it we do a lot of stuff
with GT kids in the school year like our chess club…you know Destination
Imagination, you know those are for everybody but the GT kids end up being
involved in that more than anybody else. And I have a full time GT teachers and
that’s not very common. Only about 10 of the 40 elementary’s have fulltime GT
teachers. (Principal 1, personal communication, June 16, 2011)
So, each of the four administrators at the elementary level and seven at the secondary
level noted that they were forced to consider the implementation of de-tracking or
academic equity initiatives with caution due to resistance from a portion of the parental
community. As one principal noted:
To say we are not going to track in math, there would be an uproar from the
parent community, that’s the way we’ve always done it and that’s worked for our
kids, so to offer an alternate is really going to be difficult, it’s going to be a huge
paradigm shift. (Principal 2, personal communication, June 21, 2011)
Thus, because of the threat of resistance from influential parents, many school structures
and practices remained the same. As a different teacher explained, “You know what the
problem is, we deny students the very tools that they need to be successful at our school,
[while] the rich and privileged can go out and buy those tools for themselves” (Teacher 2,
personal communication, May 11, 2011).
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Ironically, all of the educators admitted that the parents of the disenfranchised
students offered greater levels of trust, in spite of the fact that their children were far
more likely to be harmed by the structures and process offered by the district. Here a
principal notes:
I think on some degree Black people, people of color [are] just a little more
trusting number one. They assume that people will do the right thing, despite the
racism, especially in elementary cause teachers are so kind and caring and
motherly and gentle. (Principal 1, personal communication, June 16, 2011)
Many assumed that this was because the disenfranchised parents were unaware that they
could use their authority to influence the process. As one educator noted, “…they don’t
know that they have a voice…they are trusting the teachers…that they are making the
right decision for our kids but in many cases they don’t” (Teacher 1, personal
communication, April 23, 2011). In her extensive research on trust, Tschannen-Moran
(2004) referred to this form of trust as benevolence, in that parents count on the good will
of educators to work in the best interest of their children.
The participants indicated that the result of this benevolent trust was an
overpopulation of Black, Latino, and less privileged students in lower level courses. One
teacher stated that this appeared to be obvious to the students that he taught:
I had that situation last year in a Pre-Algebra class, I was the only White person in
the room and I didn’t know that until, like about this time of year it was probably
April… Well one of the kids raised his hand and said did you realize that you’re
the only…. No I didn’t you know…like I had no idea…but you look around and
you just start to see… (Teacher 4, personal communication, May 27, 2011)
One teacher noted that her students had a keen awareness of the fact the their placement
in lower level courses not only provided them with a separate curricular experience
compared to the racial makeup of the schools, but simultaneously prepared them
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inadequately for the college entrance exams. Here, she recounts a student’s frustrating
exclamation after being overwhelmed by the difficulty of the ACT:
I just remember when he took the CSAP he didn’t know Geometry to pass it or
whatever was asked on ACT he hadn’t even seen last year. That’s when he asked
me, how do they expect me to answer these questions when they’ve never taught
me this stuff Ms... A lot of them did this year, oh I had a handful of seniors even
the science questions they’ve never seen it because they’ve been in lower science
classes. They are the ones coming in saying they will never pass this test because
they haven’t seen the material. And they’re right! (Teacher 1, personal
communication, April 23, 2011)
Two teachers specifically classified the lower end courses as “dumping grounds,” since
these courses housed the students who were regarded as least desirable and most difficult
to teach. The existence of “dumping grounds” encouraged many teachers to find ways to
avoid teaching this student population altogether. One administrator stated:
…a lot of teachers are like I don’t want to teach that course because that’s where
they put the kids who are mean so you hear it like informally but that informal
information is something you have to take a look at… (Administrator 1, personal
communication, May 18, 2011)
All of the secondary educators remarked that the negative perception of the
student population in lower level courses and the perceived difficulty of teaching them
led to the establishment of a “pecking order” culture in the delegation of teaching
assignments. As one key curriculum leader noted, “…And a lot of our schools, the
culture is seniority. Whoever has been there the longest is the person with the most
expertise and they get to teach, basically whatever they want” (Counselor 1, personal
communication, June 11, 2011).
These findings paralleled the literature on teacher resistance to de-tracking (Burris
& Garrity, 2008; Darling-Hammond, 2004c; Darling-Hammond, 2010; Kelly, 2004;
Oakes, 2005; Welner & Burris, 2006). Teachers with greater seniority were allowed to
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select their teaching assignments, enabling them to teach advanced courses. As a result,
less-experienced teachers were forced to teach the least academically demanding courses
- those in which students considered to be more challenging were enrolled.
One participant, a teacher with knowledge and experience at the secondary level,
regarded this process as a “hierarchy”. In every case, teachers new to the building would
be relegated to the least academically rigorous courses, regardless of their previous
teaching experiences. Here one math teacher explains:
You know, I was the new guy, I came in taught Pre-Algebra and they gave me a
chance to teach Algebra. And I was teaching Pre-Calculus and Honors Algebra 2
at the school I was at before and it’s basically you’re the new guy you start at the
bottom of the totem pole and kind of work your way up and it kind of is what it is.
(Teacher 4, personal communication, May 27, 2011)
While each of the secondary educators acknowledged this was the cultural reality
of their schools, they also recognized the inherent problem of placing teachers with the
least pedagogical experience with the students who need the greatest amount of expertise.
Here one administrator notes, “Where you really need your talent is at the lower end. And
so I think a lot of time we have the tendency to staff schools backward in that regard”
(Administrator 2, personal communication, May 20, 2011). Participants proclaimed that
this “pecking order” culture was established as a way to reward veteran teachers who
remained in the building for a number of years. One administrator notes:
I think there is a certain amount of prestige that goes along with teaching those
classes. There is a certainly a lot of reward that goes along with teaching those
classes because you get to interact with those students at such a high level and
you have less discipline. (Administrator 2, personal communication, May 20,
2011)
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In summary, when teachers accrued enough years, they effectively earned the right to
teach advanced content. Nevertheless, the four teachers interviewed for this study also
recognized the inherent issue with this practice. One math teacher stated:
So I mean it is odd, the teachers that are most poorly equipped to teach the most
difficult classes are the ones who get the most difficult classes and teachers with
the most experience teach the classes that are easiest to teach. (Teacher 4,
personal communication, May 27, 2011)
One secondary teacher offered a different explanation of the “pecking order”
culture. She stated that this practice resulted from a desire to protect the instructional
experience of students in advanced courses. This participant believed that unproven
teachers are assigned to teach low level courses because this was “…where they can do
the least damage.” Thus, in keeping with the tenets of the Matthew Effect (Gladwell,
2008; Hirsch, 2006; Merton, 1968), students in advanced courses receive the twofold
benefit of advanced course content and more experienced educators, a situation that
further exacerbates the performance gap (Table 4.4).
Graduation as the goal. All of the secondary participants acknowledged or
alluded to the fact that this practice of teacher tracking appeared to be encouraged
because graduation was the assumed goal for low-level students - despite the fact that the
district has a stated goal of college preparedness and post-secondary success for all
students (Appendix G). This thinking aligned directly with the research of Kelly and
Carbonaro (2012), where teachers held lower expectations for students in lower level
courses. A case in point:
…we have been told that our graduation rates are going down for certain races
and so we’re going make sure that they stay in low enough levels so that they can
get the good grades so that they stay comfortable so that they can graduate.
(Teacher 3, personal communication, May 20, 2011)
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Interestingly enough, this discourse was present throughout all nine of the interviews
with the secondary participants.
With graduation being the unstated focus for lower level students, each of the
secondary study participants recounted stories of students and parents who felt
discouraged from enrolling in more difficult courses. Here one administrator stated:
…all the ways we do credit retrieval and all the different ways we try to coax kids
along to get them those credits just so they can graduate. Just so we can send
them off to be unprepared to do anything after high school of course. I know that
sounds backwards. (Administrator 2, personal communication, May 20, 2011)
This discourse of discouragement was even subtly located in the descriptions of the
honors and advanced courses, which presented disclaimers such as, “Due to the fastpaced nature of this course, success will be dependent on student motivation, dedication,
and readiness for abstract thought,” (Appendix G). Such a statement implies that these
attributes are not requisite for every course.
According to one study participant, statements like these could discourage
students from enrolling in more challenging courses. The participant described her own
fear related of having her daughter earn a low grade in a higher level course, possibly
preventing her from enrolling in the college of she or her mother’s choice. She recounts:
I think that if [my daughter] has a 3.8 or a weighted 3.9 that those numbers will
also be waged against a kid in Michigan or Wisconsin and will help determine the
fate of college acceptance at a particular school. That’s what I think. So that’s
why I’m not willing to gamble or risk…because I feel the picture has been painted
for me that way. That she may not be able to handle it. (District Administrator 1,
personal communication, May 25, 2011)
Overall, a fear of the presumed difficulty of the advanced coursework and its impact on
graduation led participants to suggest that some students forego the opportunity to take
challenging courses.
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One teacher admitted, however, that while low-level courses enabled students to
earn solid grades, graduate from an OTSD high school, and be eligible for a college
education, it did not necessarily make them “college ready.” Here one teacher discusses
low level courses and preparation for college:
And it will often save their grades. So for instance a lot of my kids, so they will
go to the lower level and they will do well and now they have all A’s and B’s but
when they go and take the Accuplacer at Metro, they can’t even score to place in
college level math so we allow the level changes so that they could have the A’s
and B’s so that their GPA works to get in but you don’t have the preparation
which is what colleges are saying now too. (Teacher 2, personal communication,
May 11, 2011)
This teacher related multiple stories of her experiences with students who earned their
high school diploma, yet were required to enroll in remedial courses once they entered
community college. Here she recounts an experience of a specific student:
…so [student name] he graduated with a 3.0 but was in low level courses the
whole time he was in high school. He came back to see me not too long ago and
when I asked him how it was going he said he was devastated. He said, Ms.
they’re making me take these classes that I should have taken in high school and
they don’t count for graduation. This means I can’t graduate in two years and go
to a university. When he told me that, I was just crushed… (Teacher 1, personal
communication, February 26, 2012)
Conclusion
The overarching discourse surrounding the curricular structures and processes of
the OTSD are centered on ensuring that the curricular system continues to benefit those
students for whom the system already works. All of the participants acknowledged that
the structures and processes of the OTSD were detrimental to those who were not
members of the privileged class. Unfortunately, these participants felt disempowered to
change the system. The data analysis revealed that participants knew better and did not
do better; thus reflecting research on the difficulty of implementing educational change
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(Fullan, 2007) due to a fear of change participants appeared to fear that the benefit
associated with changing the system was not worth the risk of alienating those who
currently benefit from it. These concepts were summed up best by one of the teachers,
who stated:
And it’s like I said before, we create courses to accommodate teachers and not to
accommodate kids…I don’t think any of our teachers would come right out and
say I don’t believe my kids are capable of learning but I think a lot of them
believe that. But you would never get them to admit it. Why don’t you change
when you know, because it’s too hard to change (Teacher 3, personal
communication, May 20, 2011).
Thus, this reluctance to address the inherent inequities in the curricular system, combined
with the statistical impact of making these decisions, helps begin to explain how some of
the practices of the OTSD contribute to the racial test score and subsequent college
preparedness gaps in mathematics.
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Chapter Six
Discussion
All organizations are perfectly designed to get the results they get! For better or
worse, the system finds a way of balancing its operation to attain certain results
(Hanna, 1988, p. 36).

Overview
In this chapter the researcher provides an analysis of the elements that contribute
to a racial test score gap in mathematics in the OTSD, including differential access to
advanced coursework and a curricular system that reinforces inequities. As such, the
quantitative and qualitative findings presented in this study demonstrate that the factors
that predict course selection within the curricular system (e.g., site-based management,
teacher recommendations, ability grouping, tracking, parental pressure, and playing the
game of school), combined with the statistical advantage of enrolling in advanced
mathematics courses, results in a racial test score gaps on both the CSAP and COACT.
The researcher begins by explaining how the findings on access to advanced
coursework are directly influenced by the curricular structures of the OTSD. The
following section describes how decisions related to students access to advanced courses
result in a disparate test score performance that negatively impacts Black and Latino
students. Additionally, the researcher then reveals how the discourse of OTSD educators
reveals a curricular system that creates and maintains the racial test score gap in
mathematics. Subsequently, the researcher will explain how the gap in performance is not
132

predestined, as some would argue (Herrnstein and Murray, 1996; Terman, 1916;
Valencia, 2011). According to the findings of this study, when Black and Latino students
gain access to advanced math courses, they outperform those who have not been given
that opportunity, independent of race, even when they have similar math CSAP scores in
the eighth grade. Last the researcher provides specific recommendations for addressing
the racial test score gap in mathematics and areas for future research.
Opportunity to Learn and Critical Race Curriculum
The findings of this study aligned closely with the visual model presented in
Chapter 2.
Figure 2.1 Visual Model
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Through the lenses of OTL and CRC the results of this mixed methods study
produced findings that demonstrate how the racial test score gap in mathematics is
socially constructed and therefore does not “…tell us anything factual, objective, or
indisputable about African American, Latino, Native American, Asian American, or
White students” (Martin, 2009, p. 300), of the OTSD. Race however, did matter in terms
of disparate treatment within the curricular system thereby shattering the myth of
meritocracy in the interpretation of the racial test score gap in mathematics. This
revealed how the racial inequality that is experienced within the broader American
society is mimicked within this particular school system giving credence to the lessons
offered in Critical Race Theory and the Critical Race Curriculum.
Results of a regression analysis indicated that course name and access to
advanced coursework were the most significant predictors of success on the mathematics
sections of the 9th and 10th grade CSAP and the 11th grade COACT. According to
Cohen’s (1992) recommendations for assessing the magnitude of effect sizes, the
obtained values represent a large effect size. In sum, when students gained access to
advanced coursework, they passed these examinations at higher rates compared to those
who were not given this access (Figure 4.2). A potential reason for the large effect size is
that there is greater overlap between the content taught and the content assessed in
advanced math courses when compared to lower level courses (Cooley & Leinhardt,
1980). For example, students enrolled in Pre-Algebra have been exposed to exponentially
less mathematical content than those in Pre-Calculus, which explains the substantial
differences in outcomes on each of these norm-referenced examinations. These findings
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were consistent with the research on OTL (Husen, 1967; Cooley and Leinhardt, 1980;
Shriberg, 2006; Stevens & Grymes, 1993; Walker & Schaffarzick, 1974) and test score
performance (ACT, 2005; ACT, 2007; ACT, 2009; Korbin, Sathy, & Shaw, 2006; Long,
Conger & Iartola , 2012; Noble & Schnelker 2007; Wyatt, et. al., 2007) that indicate that
access to advanced coursework is highly predictive of success on standardized exams.
The impact of access to advanced mathematics coursework even proved to be beneficial
for students who earned poor final semester grades in advanced courses with findings
revealing that students who earned final grades of D or F in advanced coursework
outperformed students who earned semester grades of A, B or C in grade level and below
grade level courses on the CSAP and COACT. The findings of this study therefore
provide another example of how the issue of access to advanced coursework and
opportunity to learn are powerful indicators when predicting success on test score
outcomes.
This study also included a qualitative analysis of the curricular system of the
OTSD (structures, processes and discourses). Analysis of data revealed a substantial
degree of inconsistency in mathematics courses offered throughout the district. These
inconsistencies appeared to be triggered by the district philosophy of site-based
management that provided schools and teachers with carte blanche on a wide range of
matters related to student learning, including adding courses to the master schedule. This
analysis revealed that schools had the authority to unilaterally add mathematics courses to
the master schedule without evidence to suggest that they would adequately prepare
students for college. The result led to 57 different high school math courses (Appendix, J)
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offered in the OTSD. Many of these course additions, such as Integrated
Algebra/Geometry 1, Integrated Algebra Geometry 2 and Algebra 2 Foundations, were
offered in the middle of the curricular pathway (Figure 5.1), making it difficult for
students to access the advanced coursework that is requisite for success on these CSAP
and COACT. The addition of middle level courses makes a direct and linear pathway to
advanced content very difficult to identify. These findings kept in line with Yosso’s
(2002) critique of the ways in which the hidden curricular structures reproduce inequality
by not providing college bound knowledges to all students.
The simplicity of these findings might appear to be overstated, since one could
assume that those students who were enrolled in advanced coursework had greater
mathematical skills and therefore earned the right to be placed in those courses. However,
qualitative analysis of the district’s curricular structures revealed that this assumption is
fundamentally limited because of the meritocratic assumption that the criterion utilized to
enroll students into advanced courses is in fact standardized. The findings of this analysis
revealed that students were placed in advanced courses as a result of positive
interpersonal relationships with their teachers, parental pressure, and a perception of the
student as “playing the game of school” - and not relevant, quantifiable evidence such as
test score performance. Analysis of qualitative data revealed that course placement
recommendations for the following academic year were made in February, prior to the
availability of statistical information from standardized tests which are given in March
and April of any given year. Teachers, however, did utilize course grades as a measure
for student performance, although even these measures were questionable, given the
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unstandardized and therefore unreliable nature of grades. Congruent with the research on
grading (Burris & Garrity’s 2008; Guskey, 2002), the results of this study demonstrated
that little objective data were utilized to make course placement determinations for
students. In fact, course placements decisions were largely subjective; teachers rely
almost exclusively on end-of-course grades that are regarded as completely
unstandardized and based on both students’ academic ability and behavior patterns. Thus,
students who earned poor grades and demonstrated negative behaviors were less likely to
be enrolled in a challenging course are more likely to be relegated to less rigorous
curricular tracks. Ironically, once these students were enrolled in lower level courses,
they would inevitably produce lower test scores, thus validating deficit notions of the
academic abilities of Black and Latino students.
Those students who were compliant with the teacher, exhibited good behavior,
and earned good grades were rewarded with repeated access to advanced coursework
(Guskey, 2002). As a result, increased access ensured greater performance on
standardized tests, thereby providing those who “played the game of school” with a
duplicate benefit. The practice of rewarding those who “played the game of school” with
access to advanced coursework encouraged a form of curricular segregation (Gay, 1990)
that statistically impacted the ability of students to be prepared for college. This method
of segregation appeared to be delineated along racial lines (Figure 4.4), although the
impact of disparate access impacted students equivalently, independent of race. When
students were given access to advanced coursework they outperformed those who were
not, regardless of the color of their skin. Black and Latino students however, were
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disproportionately denied access to advanced mathematics coursework, in keeping with
the literature (Adelman, 2003; Burkham & Lee, 2003; Long, Conger & Iartola, 2012;
Moses, 2002; Oakes, Joseph, & Muir, 2004; Shriberg, 2006; Speilhagen, 2006; Watson &
Carlivati-McCarrol, 2010). Paradoxically, this enrollment experience differed from that
of White and Asian students in the OTSD since they were found to be over represented in
advanced courses compared to Black and Latino students (Figure 4.4). The combination
of these findings reveal the effect of race by highlighting the inequitable treatment
experienced by racial minority students in the curricular system of the OTSD thus
keeping in line with Yosso’s (2002) definition of curricular processes that explain how
access to advanced academic mathematics content is systematically denied to Black and
Latino students.
This systematic denial of access was heavily influenced by the deficit thinking
that surrounds the academic identities of Black and Latino students. The academic
expectation of graduation for students in low level courses which were largely comprised
of Black and Latino students was beneath that of the established district objective of
college preparedness and postsecondary success for all students. This practice made
graduates eligible for college entry but not prepared to attend without remediation. The
justification for this practice appeared to be supported by zero sum thoughts about
academic success in mathematics (Darling-Hammond, 2010; Ladson-Billings, 2010) with
participants suggesting that the reluctance to ensure that all students were supplied with
adequate mathematical knowledge was hindered by pressure from powerful parents who
feared their students would be given less knowledge de-tracking took place and the

138

expectation was equivalent for all students (Burris & Garrity, 2008; Darling-Hammond,
2004c; Darling-Hammond, 2010; Kelly, 2004; Oakes, 2005; Welner & Burris, 2006).
These discourses demonstrated how the mathematics curriculum had an unacknowledged
political agenda which is implicitly organized to privilege Whites” (Yosso, 2002, p. 102)
These findings help make the phrase achievement gap somewhat of a misnomer in
that the term may be based on a meritocratic assumption that suggests that all students are
given equal access to knowledge and content that is predictive of success on standardized
examinations. As stated previously, when Black and Latino students were provided
access to advanced coursework, their scores compared favorably to all students who were
not given this opportunity, regardless of race. This was true even when the Black and
Latino students had similar eighth grade CSAP scores thereby challenging the biological
deficit thinking (Valencia, 2010) that surrounds conversations about the racial test score
gap. However, since Black and Latino students rarely gain access to advanced
coursework at higher rates than White and Asian students, this researcher questions the
role that teacher bias and subjectivity may play in making these placement decisions.
The decisions that influenced student enrollment into advanced courses were
primarily based upon teacher recommendations that were influenced by grades,
attendance, and behavior. The absences of an unbiased statistical measure to influence
these decisions created the perfect conditions for teachers to be influenced by prejudicial
behavior, whether it’s intentional or not (van den Bergh, Denessen, Hornstra, Voeten &
Holland, 2010). Regardless of the intentions, the overrepresentation of Black and Latino
students in math courses that don’t predict success on the CSAP and COACT calls into
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question the impact of race on these teacher decisions. This may lead some to suggest
that a quick solution to this problem is to replace prejudiced teachers with a greater
percentage of minority educators or those who are not biased against Black and Latino
students (Milner, 2010; Gay, 2000; Ladson-Billings, 2005; National Collaborative on
Diversity in the Teaching Force, 2004). However, in spite of the demographic limitations
of this argument, given that the overwhelming majority of American teachers holding a
White racial identity (National Center for Education Statistics, 2009), multicultural
scholars have noted that, “similar ethnicity between students and teachers may be
potentially beneficial, but it is not a guarantee of pedagogical effectiveness” (Gay, 2000,
p. 205), because it assumes that minority educators do not also carry negative academic
biases about Black and Latino students (Tatum, 2001). This notion is perhaps explained
best by Ladson-Billings (2005) who noted:
If the problems facing teacher education were only about matching teachers’ and
students’ cultural, racial, linguistic, and ethnic backgrounds, we could find an
almost mathematical solution to student learning and school achievement. Indeed,
if having teachers of color teaching students of color fixed things, then Detroit
and Washington, D.C., would be the most exemplary school districts in the nation
for African American students. But we know that is not the case. (p. 231)
Clearly, the problem of the racial test score gap is not simply limited to the intentionally
biased actions of racist individuals, but more broadly a system that enables educators to
engage in acts that intentionally or unintentionally reinforce inequity. Therefore, the
responsibility for the racial test score gap in mathematics needs to be most appropriately
placed on the curricular system that permits these practices, independent of the racial
identity of the educator making the decision.
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The curricular structures and processes that comprise a curricular system are
designed by educators with distinct ideologies and biases. Nevertheless, the tangibility of
the structures and process make them much more amenable to change than the
individuals who created them. Unfortunately, advances toward racial equality only occur
when they coincide with the advances of those who are benefitting from the system as it
currently exists (Bell, 1980; Bell, 2004; Delgado & Stefancic, 2001; Ladson-Billings,
2004; Milner, 2008; Zamudio, Russell, Rios, & Bridgeman, 2011). Policy efforts that
seek to improve mathematics test score outcomes for Black and Latino students must be
constructed in a fashion that will benefit all students and not just those races which are
disproportionately affected by these policies.
While some may understandably wish to contest this stance, due to the
subordinated position that disenfranchised populations have traditionally faced, those
critics must also be mindful of the lessons offered by Freire (1997) on this very issue: “If
the goal of the oppressed is to be more fully human they will not achieve their goal by
merely reversing the terms of the contradiction, by simply changing poles” (p. 38).
Simply put, if the goal is to work towards equality, then policy efforts must be
constructed in a way that ensures equality for everyone, or the oppressed of yesterday
will undoubtedly become tomorrow’s oppressors (Freire, 1997). Additionally, one of the
CRT tenets employed in this study was to utilize the findings to eliminate racial
oppression as part of a broader goal of ending all forms of oppression. Therefore, this
researcher’s transformative recommendations are made with these ends in mind.
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Recommendations
Within the past few years, the Colorado legislature has enacted a series of laws to
address underperforming students on standardized tests with the hopes of increasing rates
of college preparedness (Colorado Department of Education, 2010b). These laws are
based on the premise that:
An effective teacher providing quality instruction is the single, greatest factor
influencing student achievement [italics added], having a greater impact than the
characteristics of a child, including poverty, race, or family history (C.R.S. 2261.5-102, 1 (a)).
While this may be accurate (Hanushek, E. 2011; Hanushek & Rivkin, 2010a; Hanushek
& Rivkin, 2010b; Hanushek & Wossmann, 2006; Sanders & Horn, 1998), this statement
fails to account for the impact of curricular access on student outcomes. Moreover, one
should challenge this legislation’s meritocratic assumption that all students are equally
exposed to equivalent forms and amounts of knowledge. As a consequence, educators
and the public may believe that the only thing separating the performance of high
achieving students and low achieving students is the individual delivering the content or
the innate ability of the student. The findings of this study demonstrate that factors
derived from a district’s curricular system may have a significant impact on growing test
score gaps along racial lines. Therefore, this researcher recommends that the state of
Colorado might be equally well served to measure the effectiveness of the content
delivered along with the effectiveness of the educator delivering that content. Thus, by
incorporating curricular effectiveness into the equation, one might be able to discover the
true effect of the individual delivering the content, thereby finding a middle ground in the
arguments that question the validity of value-added measures to reduce racial test score
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gaps and increase performance (Harris, 2011; Hill, Kapitula, & Umland, 2011; Newton,
Darling-Hammond, & Haertel, 2010).
The broader question offered by this researcher concerns why educators might be
required or feel compelled to teach content beneath the level of knowledge that is being
assessed. This study informs us that a number of students in the OTSD, and most likely a
number of teachers, are experiencing this very reality. While the Colorado Academic
Standards note that by definition standards are “…what students need to know and be
able to do”, the results of this study indicate that the standards (at least applied in the case
of the OTSD) serve more as recommendations than expectations.
Therefore, it becomes imperative that the district leadership of the OTSD ensure
that all offered math courses meet the minimal expectancy level offered by this
definition. More importantly, this process needs to be planned backwards (Tyler, 1969)
to the elementary level to allow students to transition into coursework that gives them a
reasonably high probability success on the COACT. In this study’s mathematics example,
t would mean that students would at minimum complete Pre-Calculus prior to taking this
assessment. The reason for this recommendation is that it places the responsibility of
college preparedness on the entire school system and not just the high school. To simply
supply students with college preparatory content after they have progressed through an
academic experience void of high-level content will certainly fail to elevate achievement
(Allensworth, Nomi, Montgomery & Lee, 2009).
A case in point, in 2004 the Chicago public school system attempted to address
test score inequities in mathematics by mandating that the lowest class offered in any of
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its district high schools be Algebra 1. This policy change proved to be ineffective,
resulting in greater numbers of student failure, a decrease in overall mathematics grade
point average, and no improvement in overall test score performance (Allensworth,
Nomi, Montgomery, & Lee, 2009). The researchers hypothesized that this occurred
because students who failed had not been adequately prepared in the years leading up to
ninth grade, making the transition to Algebra difficult. Therefore, this researcher cautions
against the alluring quick fix solution of simply addressing this problem at the secondary
level.
As stated earlier, “eighth-grade students’ academic achievement has a larger
impact on their readiness for college by the end of high school than anything that happens
academically in today’s high schools” (ACT, 2008, p. 5), because high schools are not
designed to remediate students. This makes it imperative to ensure that the school system
is preparing students to enter into high school on track for college preparedness. As the
quantitative findings of this study demonstrated, once students enter high school with a
test score gap, that gap persists, making it highly unlikely that the student will master the
mathematics content needed to achieve a college readiness benchmark score. Therefore,
the school system must own the responsibility of preparing students for college from
kindergarten on; this will result in students arriving at high school prepared to complete
as a result, by the time students arrive at the high school they are on an academic path
that will help them achieve minimal college readiness, as measured by a passing score on
the COACT. This is perhaps demonstrated best by Montgomery County Public Schools
(MCPS) in Montgomery County, Maryland. MCPS uses Seven Keys to College

144

Readiness, a set of specific academic benchmarks that students need to achieve to
increase their probability of being successful in college (Appendix K). MCPS makes it
clear that in order for students to be college ready by the time they graduate they must be
enrolled in advanced mathematics by fifth grade, in Algebra 1 by at least eighth grade
with a grade of C or higher, and in Algebra 2 by grade 11 with a grade of at least C or
higher. This model makes it far easier for parents and students to identify the minimal
expectation for college preparedness.
In the case of the OTSD, the highly correlated nature of the CSAP and COACT
(Hutchson, 2011; Lefly, Lovell, & O’Brien, 2011) make the CSAP an ideal exam to serve
as an elementary and middle school outcome measure of student mastery of academic
content, one that gives them a greater opportunity to receive a passing score on the
COACT. However, as indicated in the results of this study, test score outcomes are
strongly influenced by curricular structures and processes. Therefore, to improve
outcomes for all students, the OTSD must ensure that all elementary and secondary math
courses cover at least the minimal expectation established on the Colorado Academic
Standards and have a high success rate on both the CSAP and COACT. In sum, there
needs to be a guaranteed curricular foundation.
This could be accomplished most easily by first conducting a curricular audit of
all courses across the district, highlighting those that are predictive of success and failure.
Once identified, courses that are predictive of success should be maintained and used in
other schools while those that are not need to be transitioned out because they fail to meet
the definition of “…what students need to know and be able to do,” (Colorado
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Department of Education, 2012). At the elementary level, this approach would require
greater fidelity of implementation of the Everyday Mathematics curriculum that ensures
that all students are exposed to the same minimal amount of mathematical knowledge,
instead of the current system that fails to guarantee equal access. In the secondary schools
this approach would lead to the elimination of low- and mid-level courses that are not
predictive of success on the CSAP and COACT, thereby reducing the opportunities for
students to get lost in the curricular path.
While this transition occurs, support should be offered to students who have been
denied access to the knowledge necessary to be on track for college preparedness. This
might entail before and after school programs, summer institutes, and in school tutorials
to help get students on track, coupled with intensive teacher professional development on
instructional differentiation. Nevertheless, the historical practice of differentiation by
adding courses to the master schedule to assist those who are not on track must no longer
be an option, as this practice clearly fails to help students achieve success on the CSAP
and COACT and prevents the OTSD from achieving its goal of college readiness for all
students (Appendix G).
Once this transition is complete, the course mathematics offerings provided by the
OTSD would need to be centralized to prevent the unilateral addition of courses to the
master schedule in the future. Examples of such master schedules are offered by both
MCPS and Fairfax County Public Schools in Fairfax County, Virginia (Figure 6.1 and
Figure 6.2).
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Figure (6.1) Montgomery County Public Schools Mathematics Curricular Pathway
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Figure (6.2) Fairfax County Public Schools Mathematics Curricular Pathway

The previous are examples of two school districts noted for having highperforming schools with racially and socioeconomically diverse populations (Childress,
Doyle, & Thomas, 2009). By setting up their curricular structure this fashion, the districts
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clearly established a curricular foundation for high school mathematics by offering
Algebra 1, ensuring that all students begin at this curricular level.
However, the centralization of the curricular guide in and of itself cannot be
regarded as the sole remedy for this deeply structural problem in which students continue
to be disproportionately represented by race in advanced courses. Therefore, this
researcher advocates the construction of a measure that monitors rates of access to
advanced coursework by race and socioeconomic status. Once established, the schools of
the OTSD would be responsible for working towards ensuring representational equity
and inclusive excellence (Williams, 2007) at the advanced end of the curriculum (Boykin
& Noguera, 2011; Milner, 2010). The decision to measure and quantify access at the
advanced end of the curriculum would likely encourage educators to focus on enrollment
patterns while simultaneously mitigating the influence of educators to force
disenfranchised students to change levels, instead of providing them with the academic
assistance they need to achieve success.
Additionally, the final decisions for course placement should be transitioned to
the fall and not the winter, since a more comprehensive body of statistical evidence is
available at that time. With that, the OTSD should require educators to demonstrate
multiple data points before enrolling students in mathematics courses, making teacher
recommendations and end-of-course grades just a subset of the variables to be considered
when making placement decisions. As a result, course enrollment decisions should
become more precise. However, with the reduction of courses offerings, these
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recommendations may become unnecessary, since there will be fewer opportunities for
students to get lost on the curricular pathway.
The challenge of implementing these recommendations requires substantial
adaptive changes (Heifetz, 1998). Enacting mandates that are technical in nature will
yield little change if the hearts and minds of the educators are not simultaneously
challenged as well (Heifetz, 1998). Therefore, professional development aimed at
countering deficit ideologies of educators must accompany these technical changes to
ensure that academic assimilation of minority students does not require the degradation
and elimination of their identities and cultures. This could include specific trainings
identified in Banks (2009) five dimensions of multicultural education, inclusive of
content integration, knowledge construction, prejudice reduction, equity pedagogy and
empowering school culture. Along with this, educators should receive targeted training
in multicultural educational psychology (Rios & Gonzalez, 1995) that specifically
focuses on stereotype threat (Aronson, 2004; Good, Aronson & Inzlicht, 2003; Steele,
2010; Steele &Aronson, 1995) and Dweck’s (2006) mindset theory and their powerful
intersection (Aronson, 2004; Good Aronson & Inzlicht, 2003; Dweck, 2006; Dweck,
2008) that explains how the language that is derived from deficit thinking can negatively
impact student performance in class and on standardized tests. The combination of these
trainings along with effective implementation should help counter the deficit thinking
that constructed the curricular system that is currently produces inequitable results.
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Limitations
The fact that this study incorporated a mixed design obviously prevents the
generalizability of these findings to all high schools in the state of Colorado because
mathematics course offerings and the process for enrolling students in courses may vary
greatly. Nevertheless, this study has the potential for transferability in that curricular
structures and processes could be similar in other school districts.
Another central limitation of this study is that it only included quantitative data
from a longitudinal cohort sample of students in the 10 most populated courses from the
class of 2012. Critics may challenge the sampling frame as overstating the quantitative
results; however, the quantitative findings of this study are well-aligned with research on
curricular access and standardized test score performance (ACT, 2005; ACT, 2007; ACT,
2009; Korbin, Sathy, & Shaw, 2006; Long, Conger and Iartola , 2012; Noble &
Schnelker 2007; Wyatt, et. al., 2007), thereby reducing the impact of this limitation.
Finally, the fact that the researcher was employed by the OTSD may have
influenced the responses offered by the participants. Many were made aware of the
descriptive findings of a study related to this issue. However, these initial descriptive
findings were influential in leading this researcher to pursue more in-depth questions in
the current study. While the interview questions were more specifically focused on
structures and processes and not outcomes, the degree to which the awareness of the
descriptive findings influenced the discourses offered in this study will never be known.
Future Directions
The findings of this study suggest a number of opportunities for additional
research related to the impact of curricular access on test score outcomes. Principally, it
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would be extremely important to conduct a true longitudinal study to determine the
impact of access to coursework for specifically identified students overtime.
Additionally, future research should seek to understand if the structures and processes of
the OTSD have the same impact on English, Reading, and Science as they do on math
scores. Furthermore, it would be important to understand the impact of individual
classroom teachers on these standardized test score outcomes. As noted earlier, the state
of Colorado has recently enacted a law focused on teacher effectiveness; however, due to
the overwhelming impact of curriculum on the test score outcomes, it would be valuable
to understand how much individual classroom teachers might further contribute to these
outcomes. Finally, future research must include the perspectives of students so that
scholars can learn how students might interpret their academic experience within this
curricular system.
Closing Thoughts
While the findings related to the curricular system are troubling, the results of this
study give hope in the sense that they reveal that the racial test score gap in mathematics
is strongly related to the curricular system and not the students who inhabit the system.
This gives educators of the OTSD a tangible and measurable opportunity to change and
monitor the curricular system. This is not to suggest that the reversal of these practices
will be easy, as they are deeply embedded in the culture of OTSD, but it nevertheless
gives educators of the district a concrete direction for change. The researcher firmly
maintains, however, that through the implementation of these measures the OTSD will
dramatically reduce the racial test score gap in mathematics and increase rates of college

152

preparedness for all student populations negatively affected by the current policies. This
is particularly true since standardized test scores are measures of content exposure and
not intelligence (ACT, 2005a; ACT, 2005b; ACT, 2007; ACT, 2009; Wyatt et. al, 2007),
making the solution to this problem quite tangible and providing the answer questions
such as “why can’t they do math” (Nieto, 1999). Oakes (2011) reminded us that
“…students can learn in school only those things that the school exposes them to…” (p.
204), placing a moral obligation on schools to do their part. The solution to the problem
of helping Black and Latino students “do math” so that they can be prepared to enroll in
college is actually within reach; it’s only a matter of knowing better and finally doing
better.
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Appendix B

Interview Questions

1.

What is the difference between the course levels within the same subject (i.e.
“Regular,” Honors, AP, IB, Essentials, etc.)?

2.

How is the decision made to determine who teaches those courses?

3.

How is the curriculum selected for these courses?

4.

What is the process for adding these courses to the master schedule?

5.

What is the process for enrolling students in courses at your school?

6.

How is the decision made to choose the level in which a student is going to
enroll?

7.

What type of information is used to make these decisions?

8.

What type of parental involvement is required when this decision is being made?

9.

What is the process for students who change levels during the school year?

10. What alternative courses are students typically enrolled?
11. What reasons are offered for why a student might change levels during the school
year?
12. What is the type of parental involvement required to change course levels during
the semester?
13. How frequently does this occur?
14. What impact does enrolling in an advanced course have on a student’s academic
experience?
15. What impact does a level change have on a student’s academic experience?
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16. What types of conversations have you had with students regarding their
experience with enrolling in courses or changing courses (i.e. too easy, too hard)?
17. What types of conversations have you had with other colleagues regarding their
experience with enrolling students in courses or changing their courses?
18. What types of conversations have you had with parents regarding their experience
enrolling their children in courses or having them change courses?
19. What is your opinion about the course enrollment process?
20. Research frequently points to the underrepresentation of racial minorities in
advanced courses. To what might you attribute the cause?
21.

Is there anything else you would like to add?
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Table 1

Descriptive Statistics Grade 9 Sample
Gender

Female
Male

Frequency
1086
1039

Percent
51.1
48.9

Frequency
409
222
346
380
292
476

Percent
19.2
10.4
16.3
17.9
13.7
22.4

Frequency
7
206
269
237
1406

Percent
0.3
9.7
12.7
11.2
66.2

Frequency
114
87
98
506
62
152
106
95
826
79

Percent
5.4
4.1
4.6
23.8
2.9
7.2
5
4.5
38.9
3.7

Frequency
578
615
502
273
157

Percent
27.2
28.9
23.6
12.8
7.4

High School
Sandy High School
Oliver High School
Eastville High School
Granite High School
Charleston High School
Campbell High School
Ethnic Short
Native American
Asian
Black
Latino
White
Transcript Course Name
Algebra 2 Honors
Algebra 2/Trig Honors
Algebra 2
Geometry Honors
CP Geometry
Geometry
Algebra 1 Honors
CP Algebra 1
Algebra 1
Pre-Algebra
Math Course Grade
A
B
C
D
F
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Table 2

Descriptive Statistics Grade 10 Sample
Gender
Frequency
1040

Percent
51.3

986

48.7

Frequency
349
228
331

Percent
17.2
11.3
16.3

Granite High School
Charleston High School

411
223

20.3
11

Campbell High School

484

23.9

Frequency
7
179
267
244

Percent
0.3
8.8
13.2
12

1329

65.6

Frequency
157
172
243

Percent
7.7
8.5
12

Algebra 2
CP Algebra 2
Geometry/ Trigonometry
Geometry Honors
CP Geometry
Geometry

188
108
181
122
230
465

9.2
5.3
8.9
6
11.3
22.9

Algebra 1

167

8.2

A

Frequency
412

Percent
20.3

B
C
D
F

648
540
287
146

31.9
26.6
14.1
7.2

Female
Male
High School
Sandy High School
Oliver High School
Eastville High School

Ethnic Short
Native American
Asian
Black
Latino
White
Transcript Course Name
Pre-Calculus Honors
Algebra 2/Trig Honors
Algebra 2 Honors

Math Course Grade

Table 3

Descriptive Statistics Grade 11 Sample
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Gender
Female
Male

Frequency
987

Percent
50.8

956

49.2

Frequency
231
197
363
408
241

Percent
11.9
10.1
18.7
21
12.4

503

25.9

Frequency
7
181
230
215

Percent
0.4
9.3
11.8
11.1

1310

67.4

Frequency
82
146
78
258
251
96
95
226
578

Percent
4.2
7.5
4
13.3
12.9
4.9
4.9
11.6
29.7

133

6.8

Frequency
354
560
518
315
196

Percent
18.2
28.8
26.7
16.2
10.1

High School
Sandy High School
Oliver High School
Eastville High School
Granite High School
Charleston High School
Campbell High School
Ethnic Short
Native American
Asian
Black
Latino
White
Transcript Course Name
AP Calculus AB
AP Calculus BC
Trigonometry/Pre-Calculus Honors
Pre-Calculus Honors
Pre-Calculus/Trigonometry
Pre-Calculus
Algebra 2 Honors
CP Algebra 2
Algebra 2
Geometry
Math Course Grade
A
B
C
D
F
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Appendix D
Pairwise Comparisons
Pairwise Comparisons
Math CSAP Score Grade 9 Dunnett's T3
Race (I)
Race Comparison
(J)
Mean

Native
American

Asian

Black

Latino

White

Asian

Difference
(I-J)
-38.559

Std.
Error
16.997

95% Confidence
Interval
Sig.
.348

Lower
Bound
-104.11

Upper
Bound
26.99

Black

14.315

16.878

.983

-51.38

80.01

Latino

8.450

16.823

1.000

-57.32

74.22

White

-29.290

16.591

.599

-95.42

36.83

Native American

38.559

16.997

.348

-26.99

104.11

Black

52.874

5.233

.000

38.15

67.60

Latino

47.009

5.053

.000

32.79

61.23

White

9.269

4.219

.253

-2.64

21.18

Native American

-14.315

16.878

.983

-80.01

51.38

Asian

-52.874

5.233

.000

-67.60

-38.15

Latino

-5.865

4.637

.900

-18.90

7.17

White

-43.606

3.711

.000

-54.05

-33.16

Native American

-8.450

16.823

1.000

-74.22

57.32

Asian

-47.009

5.053

.000

-61.23

-32.79

Black

5.865

4.637

.900

-7.17

18.90

White

-37.741

3.453

.000

-47.47

-28.01

Native American

29.290

16.591

.599

-36.83

95.42

Asian

-9.269

4.219

.253

-21.18

2.64

Black

43.606

3.711

.000

33.16

54.05

Latino

37.741

3.453

.000

28.01

47.47
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Pairwise Comparisons
Math CSAP Score Grade 10 Dunnett's T3
Race (I)
Race Comparison
(J)
Mean

Native
American

Asian

Black

Latino

White

95% Confidence
Interval

Asian

Difference
(I-J)
-41.630

Std.
Error
17.046

Sig.
.278

Lower
Bound
-106.28

Upper
Bound
23.02

Black

19.302

16.842

.913

-45.54

84.15

Latino

11.686

16.771

.995

-53.24

76.61

White

-30.137

16.437

.562

-95.55

35.28

Native American

41.630

17.046

.278

-23.02

106.28

Black

60.931

6.253

.000

43.33

78.53

Latino

53.316

6.058

.000

36.26

70.38

White

11.493

5.060

.215

-2.81

25.80

Native American

-19.302

16.842

.913

-84.15

45.54

Asian

-60.931

6.253

.000

-78.53

-43.33

Latino

-7.616

5.459

.831

-22.96

7.73

White

-49.438

4.325

.000

-61.62

-37.26

Native American

-11.686

16.771

.995

-76.61

53.24

Asian

-53.316

6.058

.000

-70.38

-36.26

Black

7.616

5.459

.831

-7.73

22.96

White

-41.823

4.037

.000

-53.19

-30.45

Native American

30.137

16.437

.562

-35.28

95.55

Asian

-11.493

5.060

.215

-25.80

2.81

Black

49.438

4.325

.000

37.26

61.62

Latino

41.823

4.037

.000

30.45

53.19
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Pairwise Comparisons
Math ACT Score Grade 11 Dunnett's T3
Race (I)
Race Comparison
(J)
Mean

Native
American

Asian

Black

Latino

White

95% Confidence
Interval

Asian

Difference
(I-J)
-5.027

Std.
Error
1.807

Sig.
.189

Lower
Bound
-12.04

Upper
Bound
1.98

Black

.366

1.789

1.000

-6.67

7.40

Latino

-.054

1.788

1.000

-7.09

6.98

White

-3.953

1.771

.372

-11.02

3.11

Native American

5.027

1.807

.189

-1.98

12.04

Black

5.393

.483

.000

4.03

6.75

Latino

4.972

.479

.000

3.62

6.32

White

1.074

.413

.094

-.09

2.24

Native American

-.366

1.789

1.000

-7.40

6.67

Asian

-5.393

.483

.000

-6.75

-4.03

Latino

-.420

.406

.972

-1.56

.72

White

-4.319

.326

.000

-5.24

-3.40

.054

1.788

1.000

-6.98

7.09

Asian

-4.972

.479

.000

-6.32

-3.62

Black

.420

.406

.972

-.72

1.56

White

-3.898

.319

.000

-4.80

-3.00

Native American

3.953

1.771

.372

-3.11

11.02

Asian

-1.074

.413

.094

-2.24

.09

Black

4.319

.326

.000

3.40

5.24

Latino

3.898

.319

.000

3.00

4.80

Native American
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Pairwise Comparisons
Math CSAP Score Grade 11 Dunnett's T3
Race (I)

Race Comparison
(J)

Native
American

Asian

Black

Latino

White

95% Confidence
Interval

Asian

Mean
Difference
(I-J)
-5.027

Std.
Error
1.807

Sig.
.189

Lower
Bound
-12.04

Upper
Bound
1.98

Black

.366

1.789

1.000

-6.67

7.40

Latino

-.054

1.788

1.000

-7.09

6.98

White

-3.953

1.771

.372

-11.02

3.11

Native American

5.027

1.807

.189

-1.98

12.04

Black

5.393

.483

.000

4.03

6.75

Latino

4.972

.479

.000

3.62

6.32

White

1.074

.413

.094

-.09

2.24

Native American

-.366

1.789

1.000

-7.40

6.67

Asian

-5.393

.483

.000

-6.75

-4.03

Latino

-.420

.406

.972

-1.56

.72

White

-4.319

.326

.000

-5.24

-3.40

.054

1.788

1.000

-6.98

7.09

Asian

-4.972

.479

.000

-6.32

-3.62

Black

.420

.406

.972

-.72

1.56

White

-3.898

.319

.000

-4.80

-3.00

Native American

3.953

1.771

.372

-3.11

11.02

Asian

-1.074

.413

.094

-2.24

.09

Black

4.319

.326

.000

3.40

5.24

Latino

3.898

.319

.000

3.00

4.80

Native American
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Appendix E
Assumptions
Descriptives Grade 9 Sample
Statistic
Unstandardized
Residual

Mean

.0000000

95% Confidence
Interval for Mean

Lower
Bound
Upper
Bound

Std. Error
.66719020

-1.3084225
1.3084225

5% Trimmed Mean

.6495951

Median

.1116971

Variance

935.690

Std. Deviation

30.58905198

Minimum

-155.55330

Maximum

93.14761

Range

248.70091

Interquartile Range

36.77552

Skewness

-.478

.053

Kurtosis

1.658

.107

Tests of Normality Grade 9 Sample

Unstandardized
Residual

Kolmogorov-Smirnova
Statistic
df
Sig.
.042
2102
.000
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Shapiro-Wilk
Statistic
df
.981
2102

Sig.
.000

Descriptives Grade 10 Sample
Statistic
Unstandardized
Residual

Mean
95% Confidence
Interval for Mean

.0000000
Lower
Bound
Upper
Bound

-1.5369791
1.5369791

5% Trimmed Mean

.8959476

Median

1.9424344

Variance

1244.400

Std. Deviation

35.27604942

Minimum

-203.67475

Maximum

106.78768

Range

310.46243

Interquartile Range

Unstandardized
Residual

Std. Error
.78371872

42.81899

Skewness

-.562

.054

Kurtosis

1.812

.109

Tests of Normality Grade 10 Sample
Kolmogorov-Smirnova
Statistic
df
Sig.
Statistic
.035
2026
.000
.980
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Shapiro-Wilk
df
2026

Sig.
.000

Descriptives Grade 11 Sample
Statistic
Unstandardized
Residual

Mean

.0000000

95% Confidence
Interval for Mean

Lower
Bound
Upper
Bound

Std. Error
.05834671

-.1144288
.1144288

5% Trimmed Mean

-.0184206

Median

-.0681479

Variance

6.615

Std. Deviation

2.57189221

Minimum

-11.72721

Maximum

11.09919

Range

22.82640

Interquartile Range

3.51073

Skewness

.110

.056

Kurtosis

.185

.111

Tests of Normality Grade 10 Sample
Kolmogorov-Smirnova
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Shapiro-Wilk

Unstandardized
Residual

Statistic
.024

df
1943

Sig.
.012
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Statistic
.998

df
1943

Sig.
.007

Appendix F
Regression Tables
Predictors of 9th Grade CSAP scores
Variables

Grade 9
B

(Constant)

548.577***

SE

7.523***

Asian
Black
Latino

1.37

Oliver High
Eastville High
Georgia High
Charleston High

VIF

541.593

555.561

4.837

10.209

0.96

1.042

2.942

11.716

-20.034

25.917

0.988

1.012

-5.517*

2.342

-10.111

-0.924

0.936

1.068

-10.465***

2.204

-14.786

-6.144

0.831

1.204

-4.756*

2.269

-9.206

-0.306

0.877

1.14

-13.86

-2.752

0.358

2.792

0.096
-8.306**

2.832

-31.077***

3.199

-37.35

-24.804

0.466

2.147

-6.271*

2.85

-11.861

-0.682

0.403

2.482

-7.047**

2.702

-12.346

-1.747

0.416

2.403

-2.655

3.277

-9.082

3.772

0.35

2.854

0.452

Level 4 (Math Course)
Pre-Algebra

Tolerance

0.101

Level 3 (School)
Sandy High

Collinearity

0.003

Level 2 (Race)
Native American

95% Confidence Interval
Upper
Lower
Bound
Bound

3.561

Level 1 (Gender)
Male

ΔR

2

-53.359***

3.696

-60.607

-46.11

0.911

1.098

15.115**

4.416

6.454

23.776

0.698

1.434

Algebra 1 Honors

28.865***

3.434

22.13

35.6

0.797

1.255

Geometry

30.396***

2.876

24.757

36.036

0.811

1.233

CP Geometry

42.604***

4.649

33.486

51.721

0.727

1.375

Geometry Honors

65.406***

2.009

61.466

69.346

0.609

1.641

Algebra 2

43.296***

3.748

35.946

50.647

0.721

1.387

Algebra 2 Honors

97.427***

3.242

91.069

103.785

0.835

1.198

Algebra 2 Trigonometry
Level 5 (Letter Grade)

101.66***

4.227

93.371

109.949

0.642

1.558

3.013

48.051

59.867

0.255

3.919

36.616***

2.89

30.949

42.283

0.26

3.841

24.647***

2.893

18.974

30.319

0.296

3.379

13.863***

3.111

7.763

19.964

0.412

2.43

CP Algebra 1

A

0.063
53.959***

B
C
D
Total R

2

n

0.711
2125

Grade 9 control variables included female, White, Columbia High, Algebra 1
*p<.05. **p<.01.***p<.001
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Predictors of 10th Grade CSAP scores
Variables

Grade 10
B

(Constant)

551.618***

SE
4.54

8.817

15.16

0.951

1.052

13.522

-24.992

28.046

0.987

1.013

2.87

-8.201

3.056

0.936

1.068

-14.725***

2.596

-11.313

-1.129

0.87

1.149

-6.221**

2.568

-19.761

-9.689

0.823

1.215

-2.572

Latino

1.617

0.112

Level 3 (School)
Sandy High
Oliver High
Eastville High
Georgia High
Charleston High

VIF

0.105
1.527

Black

Tolerance

560.522

11.989***

Asian

Collinearity

542.715

Level 2 (Race)
Native American

95% Confidence Interval
Upper
Lower
Bound
Bound

0.005

Level 1 (Gender)
Male

ΔR

2

-6.119

3.492

-12.967

0.729

0.357

2.798

-35.692***

3.745

-43.036

-28.348

0.444

2.254

-1.465

3.481

-8.291

5.361

0.375

2.665

-28.046***

2.874

-33.683

-22.409

0.465

2.15

0.862

6.406

-11.701

13.425

0.155

6.47

0.43

Level 4 (Math Course)
Algebra 1

-35.487***

3.514

-42.379

-28.595

0.669

1.495

CP Geometry

16.386***

3.61

9.306

23.467

0.474

2.111

Geometry Honors

55.945***

3.86

48.374

63.516

0.737

1.357

Geometry Trigonometry

10.667

6.617

-2.31

23.644

0.178

5.619

Algebra 2

38.811***

3.21

32.516

45.105

0.72

1.389

CP Algebra 2

60.068***

4.44

51.361

68.775

0.625

1.601

Algebra 2 Honors

81.603***

2.991

75.737

87.469

0.658

1.52

Algebra 2 Trig Honors

88.359***

4.157

80.206

96.512

0.463

2.161

Pre-Calculus Honors
Level 5 (Letter Grade)

113.694***

3.886

106.074

121.314

0.576

1.737

A
B
C
D
Total R

2

n

0.039
54.324***

3.746

46.978

61.67

0.273

3.659

37.624***

3.497

30.766

44.482

0.234

4.272

27.059***

3.458

20.277

33.841

0.266

3.763

21.727***

3.68

14.51

28.945

0.379

2.635

0.688
2026

Grade 10 control variables included male, White, Columbia High, Geometry
*p<.05. **p<.01.***p<.001
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Predictors of 11th Grade COACT scores
Variables

Grade 11
B

(Constant)

18.698***

SE

95% Confidence Interval
Upper
Lower
Bound
Bound

0.269

Collinearity
Tolerance

VIF

18.171

19.226

1.005

1.475

0.96

1.042

0.988

1.012

0.014

Level 1 (Gender)
Male

ΔR

2

1.24***

0.12
0.109

Level 3 (Race)
Native American

-0.802

0.986

-2.735

1.131

Asian

-0.59**

0.209

-1.001

-0.179

0.93

1.075

Black

-0.586**

0.201

-0.98

-0.191

0.815

1.227

Latino
Level 2 (School)
Sandy High

-0.515*

-0.907

-0.122

0.875

1.143
1.476

Oliver High
Eastville High
Georgia High
Charleston High

0.2
0.112

-1.946***

0.22

-2.378

-1.514

0.678

-3.102***

0.259

-3.611

-2.594

0.562

1.78

-1.346***

0.206

-1.751

-0.941

0.532

1.879

-1.701***

0.2

-2.094

-1.308

0.517

1.934

-1.179***

0.226

-1.622

-0.736

0.621

1.609

0.506

Level 4 (Math Course)
Geometry

-2.46***

0.255

-2.96

-1.96

0.831

1.203

CP Algebra 2

1.048***

0.252

0.554

1.543

0.528

1.895

Algebra 2 Honors

3.732***

0.303

3.137

4.326

0.807

1.239

Pre-Calculus

5.383***

0.32

4.755

6.011

0.715

1.399

Pre-Calculus Trig

4.345***

0.211

3.931

4.759

0.686

1.458

Pre-Calculus Honors

7.636***

0.225

7.196

8.077

0.593

1.686

Trig/Pre-Calculus Honors

6.668***

0.328

6.026

7.311

0.833

1.201

AP Calculus AB

8.03***

0.319

7.404

8.655

0.837

1.194

AP Calculus BC
Level 5 (Grade Earned )
A

10.353***

0.266

9.832

10.875

0.701

1.426

B
C
D
Total R

2

n

0.031
3.508***

0.25

3.018

3.998

0.37

2.7

2.306***

0.228

1.859

2.753

0.324

3.087

1.154***

0.224

0.715

1.593

0.352

2.843

0.966***

0.237

0.501

1.43

0.451

2.215

0.769
1943

Grade 11 control variables included male, White, Columbia High, Algebra 2
*p<.05. **p<.01.***p<.001
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Table

9th Grade Percent Proficient or Advanced by Course and Level
Transcript Course
Name Grade 9

Partially Proficient or
Unsatisfactory
Percentage

Not Advanced

Pre-Algebra

Percentage

n

78

1.3%

1

98.7%

78

1.3%

1

Algebra 1

83.9%

693

16.1%

133

CP Algebra 1

52.6%

50

47.4%

45

80.7%

743

19.3%

178

Algebra 1 Honors

33.0%

35

67.0%

71

Geometry

40.8%

62

59.2%

90

Algebra 2

19.4%

19

80.6%

79

CP Geometry

14.5%

9

85.5%

53

Geometry Honors
Algebra 2/Trig
Honors
Algebra 2 Honors

11.1%

56

88.9%

450

1.1%

1

98.9%

86

1.8%

2

98.2%

112

16.4%

184

83.6%

941

Total
Advanced

n

98.7%

Total
Grade Level

Proficient or Advanced

Total
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Table

10th Grade Percent Proficient or Advanced by Course and Level
Transcript Course
Name Grade 10

Below Grade Level

Partially Proficient or
Unsatisfactory

Proficient or Advanced

Percentage

Percentage

Algebra 1

163

1.8%

3

98.2%

163

1.8%

3

Geometry

92.7%

185

7.3%

45

CP Geometry

80.4%

430

19.6%

34

88.6%

615

11.4%

79

75.1%

133

24.9%

44

55.1%

103

44.9%

84

Geometry Honors

53.3%

65

46.7%

57

Algebra 2 Honors

18.5%

45

81.5%
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CP Algebra 2

Total
Geometry/
Trigonometry
Algebra 2

Advanced

n

98.2%

Total
Grade Level

n

25.0%

27

75.0%

81

Algebra 2/Trig Honors

5.2%

9

94.8%

163

Pre-Calculus Honors

1.3%

2

98.7%

155

32.9%

384

67.1%

782

Total
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Table

9th Grade Model Summary
Change Statistics

R

R
Square

Adjusted
R Square

Std. Error
of the
Estimate

R Square
Change

F
Change

df1

df2

Sig. F
Change

1

0.053

0.003

0.002

57.176

0.003

5.973

1

2100

0.015

2

0.392

0.153

0.151

52.747

0.151

74.493

5

2095

.000

3

0.447

0.200

0.196

51.326

0.047

30.407

4

2091

.000

4

0.807

0.652

0.649

33.938

0.452

300.06

9

2082

.000

5

0.845

0.714

0.711

30.758

0.063

114.19

4

2078

.000

Table 7.4

10th Grade Model Summary
Change Statistics

R

R
Square

Adjusted
R Square

Std. Error
of the
Estimate

R Square
Change

F
Change

df1

df2

Sig. F
Change

1

0.073

0.005

0.005

63.362

0.005

10.824

1

2024

0.001

2

0.426

0.181

0.179

57.563

0.176

86.675

5

2019

.000

3

0.471

0.222

0.218

56.155

0.041

26.614

4

2015

.000

4

0.808

0.652

0.649

37.636

0.43

275.54

9

2006

.000

5

0.832

0.692

0.688

35.478

0.039

63.866

4

2002

.000

Table 7.5

11th Grade Model Summary
Change
Statistics

R

R
Square

Adjusted
R
Square

Std. Error
of the
Estimate

R Square
Change

F
Change

df1

df2

Sig. F
Change

1

0.118

0.014

0.013

5.345

0.014

27.327

1

1941

.000

2

0.438

0.192

0.189

4.846

0.178

85.206

5

1936

.000

3

0.484

0.234

0.23

4.721

0.043

26.886

4

1932

.000

4

0.86

0.74

0.738

2.757

0.506

415.859

9

1923

.000

5

0.878

0.772

0.769

2.587

0.031

66.08

4

1919

.000
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Appendix I
First Cycle Codes







Behavior
o Enrollment decisions based upon behavior
 e.g. - So did the kid in their class, they didn’t get along or they had
problem with those kids all year long they separate those kids in a
class the following year. You know they try not to give one teacher
all the kids with bad behavior. So they split up the kids by behavior
and they do it by academics too, they try to put some high medium
and low kids in there, it’s not the focus though it’s more like
behavior.
College Eligible but not College Ready
o Students are enrolled in courses that make them eligible for college but not
necessarily ready for college
 e.g. - And it will often save their grades. So for instance a lot of my
ELL kids, so they will go to the lower level and they will do well
and now they have all A’s and B’s but when they go and take the
Accuplacer at Metro, they can’t even score to place in college level
math so we allow the level changes so that they could have the A’s
and B’s so that their GPA works to get in but you don’t have the
preparation which is what colleges are saying now too.
Course Enrollment
o Statements explaining the process for enrolling students in courses
 e.g. - so what happens is the student will and the parent has to sign
off too often times it seems that the parents don’t even know what
their kids are enrolling in… so then what happens is the kids do
their course request and they go to the computer lab at that time
they could put anything in the computer that they wanted to
because it’s just a drop down menu and they choose whatever
class… Then those course requests are given back to the teachers
in every subject.. they are supposed to look over those requests and
have conversations with students about appropriate placement..
Then they will send those requests back to us and any changes we
are to make the counselors will make those changes and then we
send home the course request with just a description of this is the
course your student has enrolled in for next year… you can’t make
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any changes next year, so you have until such and such a date to
make a changes… if they want to make a change like an AP class
they have to get department coordinator signature, teacher
signature and parent signature and then bring it to us…








Curriculum
o Statements related to how curricula is selected at school
 e.g. - There is a difference in curriculum, there is probably one or
two more chapters taught in Honors Algebra 2 course than a
regular one. You get sequences and series probably, comics
probably so you have more material is taught in those courses
probably and less time is spent in the beginning of the year
reviewing your basics and so, regular Algebra 2 as it stands now,
we spend the almost entire whole first semester re teaching
Algebra 1 and then we get into Algebra 2 second semester.
Deficit
o Statements related to the beliefs about students’ abilities to take advanced
coursework
 e.g. - Scared and that’s the stereotype that they believe, just that
there is one Black and Hispanic student and I really do believe that
they think they all should be in lower end classes. Oh they are low
socioeconomic or they are poor or their parents are uneducated and
they must be like their parents. I think it’s pure ignorance and
them not believing in our students.
Departmental Autonomy
o Each department has the autonomy to decide new courses that are added to
the master schedule
 e.g. - Early in the fall a teacher in the department or a coordinator
will write a proposal for a course and then present it to the
committee of administrators and department coordinators who then
have some sort of system for determining how its decided whether
that course would be adopted or not.
Fear of Math
o Statements that relate to elementary teachers fear of the subject of
mathematics.
 e.g. - So I feel like if teachers are feeling fear or anxiety around
that mathematics, then that turns into fear and anxiety for our
students so if we build teachers capacity in mathematics, and they
say you know what I wasn’t great in Algebra in high school and
now you are showing it to me, it seems easy, this isn’t bad I can do
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this. If they start building some confidence then that will translate
to confidence into their own students and that’s why we should do
that.
Gatekeeping Knowledge
o Statements related to teachers intentionally preventing students from being
accessing advanced coursework
 e.g. - That’s my concern because if they, let’s say for instance the
kid is doing very well A’s and B’s and holds it together on a
regular level track really wants to do CP.. “Oh are you sure you’re
ready for that it’s going to go much faster.” What do you mean by
faster, you’re saying that I now the skills but now you’re saying I
don’t get skills fast enough because I’m behind my peers.
Grades
o Statements related to a focus on grades
 e.g. - Meaning they had a D or an F in the class. The teacher was
actually fired at semester. So there was some instruction problem
there. The new teacher comes along and now they are making B’s
and C’s and now they are told next year and do Algebra 1X and
they cannot go on to Geometry. My kids in CP Algebra 1 if you
have D’s or F’s you must get off CP track and go to regular
Geometry next year, you cannot stay on college track.
Graduation
o Statements that focus on graduation as the goal
 e.g. - So I would say that you know I think that some of the kids
get left behind in the course selection process and typically our
lower performing students because they just get shuffled I think
through the system… and perhaps the goal… you know becomes a
bit different in terms of Administrative perspective… it’s
graduation not necessarily what’s happening… we’re worried
about our graduation rate… so I think there’s is conflict there…
Hero Teacher
o Statements related to the classroom teacher being the savior of students
who are left behind
 e.g. - again it’s about the teacher commitment too because in 4th
grade I had a teacher who was committed to closing the
achievement gap… this teacher was willing because this Black boy
who will be in middle school next year wanted to be in the
advanced class, he had that desire to be… he wanted to be there
219

and if it were me… get him in… he has a desire to be there… the
kid was willing to give up his recess to come in and work with the
teacher to figure out what it takes to get in that advanced class…
so that teacher was willing to give up their time to meet with that
kid to get him in… so he did that and was successful








In Vivo
o Direct quotes that were powerful yet did not fit a specific category
 e.g. - they say, how do they expect me to answer these questions
when they’ve never taught me this stuff, Ms. And they haven’t
been given a chance to see the material because they’ve never been
in these classes.
Knowing Doing Gap
o Statements that acknowledge an awareness of the problem but also that
little change has occurred
 e.g. - That if your kid is in this class now they aren’t going to make
it to his class in high school and that’s the reality, you know… but
I think that he people that need that information, it’s harder to get it
to them.. you know you really have to be pro-active about getting
them that information and then I think it’s also hard then of course
I don’t think [the OTSD] is as it always has been where kids who
start in Elementary school are going to be the one that are
graduating in high school. There is a lot of movement now and I
think that’s hard for [the OTSD] … because I think it’s hit every
other district already and I think [the OTSD] is where it’s
definitely starting to have an impact but it hasn’t had a major
impact before.
Parent Request
o Statements that focus on parents requesting courses
 e.g. - You know parents requesting a specific teacher for the
following school year. There is some discussion with GT again,
the last two years my GT teacher was a full time GT teacher and
she would pull kids out for third and fourth grade she would pull
out during math time.
Parental Involvement
o Statements that question parental involvement
 e.g. - Well I think part of it is and part of it too is what schools will
tell me is that it’s the community, especially the elementary level
and especially in the West area you know to say we are not going
to track in math there would be an uproar from the parent
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community, that’s the way we’ve always done it and that’s worked
for our kids, so to offer an alternate is really going to be difficult,
it’s going to be a huge paradigm shift.
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Parental Trust
o Statements that involve parents trusting the system
 e.g. - I think they are uncomfortable having an academic
discussion. I think it also has to do with the fact that they trust we
are going to do the right thing with their kids. We’re the
professionals we are the experts whatever they recommend we are
going to go with they don’t want to question or challenge most of
our decision.
Quantitative Data
o Statements that discuss the use and absence of quantitative data
 e.g. - No, I mean we go off of what the teacher says. Like this kid
has the capability and like the test scores to where I believe that
students would be a good fit or that he can do well in an AP
course. But it isn’t anything that I would say we are looking
completely at data. I know they go back and check the grades if
you want to say like that’s short term, grades and yeah how he or
she is doing right then in that semester?
Resistance to Change
o Statements that discuss the resistance to change
 e.g. - Well we’ve done it this way for twenty years and it was
successful 20 years ago, I think we are kind of starting to transform
our curriculum to at least reflect what we are being tested on and it
seems like we are kind of a little bit behind the times on that but at
least it’s finally happening.
Site-Based Management
o Statements that discuss the OTSD practice of site-based management
 e.g. - You know we are site-based district so every middle school
has its own structure that it works within but most of our middle
schools offer tracked middle classes, sixth, seventh and eighth
grade. So it’s typically okay here’s the top whatever percent of
kids will go into the high end math class and then the regular kids
go here and then the one’s that need support go in the low end.
Typically three tracks and in some cases more than that.
System
o Statements that discuss the system level concerns
 e.g. - When I ask the question if we have anything systemic, the
answer is no, it’s more or less by student generation or by the
counselor or teacher believing and let’s say nine times out of 10
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it’s normally the counselor or teacher that initiates that movement
up into let’s say an honors or an AP or parents for that matter but
nothing to the degree of systemic.
Teacher Autonomy
o Statements related to teachers having
 e.g. - and I found for everyday math… the teachers are not
teaching to the standard… they are teaching to the curriculum…
they are going through the teaching guide and they are trying to
complete the lessons versus the other way around of what’s the
standard and what am I going to piece together to make sure the
kids know the standard…
Teacher Recommendation
o Statements related to teachers recommending students for courses
 I think it’s teacher recommendation because I know Mrs. [XXXX}
recommended [my daughter] for straight Geometry. And I think
score are considered and I think that my kid has a little test anxiety.
And she may not perform as well and I think those tests are very
culturally biased. So I think that some of the criteria that is used is
skewed.
Teacher Tracking
o Statements related to teachers being assigned to certain courses
 e.g. - You know we call it essentials, but they appear to be the
same and we’ve even gotten to a point were thinking about taking
out our essentials courses because a lot of teachers are like I don’t
want to teach that course because that’s where they put the kids
who are mean so you hear it like informally but that informal
information is something you have to take a look at. They don’t
say it for no reason.
Tracking
o Statements related to students being tracked into certain courses
 e.g. - They are pretty much down… As much as we try to solidify
the schedule where there isn’t any movement or kids trying to get
out. I can’t see that I’ve seen kids go up at that time, but I
wouldn’t say that it hasn’t happened.
Zero Sum
o Statements related to a belief that some students must win and some must
lose.
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e.g. - I said I got some good news you guys I got this grant to help
these at risk kids I’m ready to help out these kids who are
struggling academically, behavior wise or emotional or whatever it
is we are going to get them in here in Saturdays, we are going to do
academics we are going to do sports, mentor, character
development, I had the whole program thought out. So I was
excited about it, these parents they kill me they were like, what
about the GT kids I know about the lower kids but what about the
GT kids, they were like what are they going to get. Who all’s
invited to this. Its kids are having trouble in the school you know
kids who are struggling in different ways, they were like what
about kids who are not struggling, I want my kid to have an
experience like that too. I was telling them how they got
basketball, they do Karate they do some really great stuff, mentors
it was character development and they were like what about the
GT kids. And I was like I don’t have anything for them right now.
And now that I thought about it we do a lot of stuff with GT kids in
the school year like our chess club, our DI you know Destination
Imagination, you know those are for everybody but the GT kids
end up being involved in that more than anybody else. And I have
a full time GT teachers and that’s not very common. Only about 10
of the 40 elementaries have full-time GT teachers. The other 10
have a part time GT teacher the other 20 have none. They identify
these kids at GT and the teachers are supposed to just differentiate.

Second Cycle Codes


Curricular Structures
o Statements related to the specific courses and curricula selected by schools
and districts to present explicit knowledge to students.
o 100 Quotations
 Curriculum
 Departmental Autonomy
 In-Vivo
 Site-Based
 System
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Curricular Processes
o Statement related to the practices and decisions made by schools to place
certain students in specific courses wherein they are given the opportunity
to be presented with specific academic experience.
o 209 Quotations
 Departmental Autonomy
 Fear of Math
 Gatekeeping Knowledge
 Grades
 In-Vivo
 Quantitative Data
 Teacher Autonomy
 Teacher Recommendation
 Teacher Tracking
 Tracking
Curricular Discourses
o Statements offered by those in power to explain, justify, and critique the
current educational structure.
o 193 Quotations
 College Eligible but not College Ready
 Deficit
 Departmental Autonomy
 Fear of Math
 Grades
 Graduation
 In-Vivo
 Knowing Doing Gap
 Parental Trust
 Quantitative Data
 System
 Teacher Autonomy
 Zero Sum
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Appendix J

Course Name
3 *Abstract Math/Linear Algebra Honors
3 *Algebra 2 Honors
3 *Algebra 2/Trig Honors
3 *AP Calculus AB
3 *AP Calculus BC
3 *AP Computer Science AB
3 *AP Statistics
3 *Differential Equations/Calc 3 Honors
3 *Geometry Honors
3 *IB Calculus SL
3 *IB Math Studies 1
3 *IB Mathematical Studies
3 *IB Pre-Calculus
3 *Pre-Calculus Honors
3 *Trigonometry/Pre-Calculus Honors
3 Algebra 1
3 Algebra 1X
3 Algebra 1X2
3 Algebra 2
3 Algebra 2 Foundations
3 Business Math
3 College Algebra
3 College Trig/College Pre-Calculus
3 Computer Academy Algebra 1 Semester 1
3 Computer Academy Algebra 2 S1
3 Computer Academy Math
3 CP Algebra 1
3 CP Algebra 2
3 CP Algebra/Trig
3 CP Geometry
3 CP Integrated Algebra/Geometry 3
3 CP Statistics/Trig
3 Discrete Math
3 Discrete Math/College Algebra
3 Elements Integrated Algebra/Geometry
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N
1
113
21
88
159
3
17
7
4
2
43
40
20
296
86
59
2
8
722
21
1
40
1
2
1
1
3
262
23
16
13
14
8
14
2

3 Elements of Algebra 1
3 Elements of Geometry
3 Elements of Math
3 Foundations of Math 1
3 Geometry
3 Geometry/ Trigonometry
3 Integrated Algebra/Geometry 1
3 Integrated Algebra/Geometry 2
3 Math 1
3 Math 2
3 Math Essentials 1
3 Math Essentials 2
3 Math Lab
3 Math Topics 1
3 Pre-Algebra
3 Pre-Calculus
3 Pre-Calculus/Trigonometry
3* IB Math SL 1
3* IB Math SL 2
3Z Algebra 1
3Z Algebra 2
3Z Geometry
Total

1
3
1
2
222
56
62
36
1
1
5
7
1
2
2
114
279
36
2
2
6
18
2972
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